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FIELD OF THE INVENTION 
The present invention relates generally to the identification and isolation of novel DNA and to the 
recombinant production of novel polypeptides encoded by that DNA. 

BACKGROUND OF THF TNVRNTjnfsf 
Extracellular proteins play an important role in the formation, differentiation and maintenance of 
multicellular organisms. The fate of many individual cells, e.g., proliferation, migration, differentiation, or 
interaction with other cells, is typically governed by information received from other cells and/or the immediate 
environment. Tnis information is often transmitted by secreted polypeptides (for instance, miiogenic factors, survival 
factors, cytotoxic factors, differentiation factors, neuropeptides, and hormones) which are, in turn, received and 
interpreted by diverse cell receptors or membrane-bound proteins. These secreted polypeptides or signaling 
molecules normally pass through the cellular secretory pathway to reach their site of action in the extraceUular 
environment. 

Secreted proteins have various industrial applications, including pharmaceuticals, diagnostics, biosensors 
and bioreactors. Most protein drugs available at present, such as thrombolytic agents, interferons, interleukins, 
erythropoietins, colony stimulating factors, and various other cytokines, are secretory proteins. Their receptors, 
which are membrane proteins, also have potential as therapeutic or diagnostic agents. Efforts are being undertaken 
by both industry and academia to identify new, native secreted proteins. Many efforts are focused on the screening 
20 of mammaHan recombinant DNA libraries to identify the coding sequences for novel secreted proteins. Examples 
of screening methods and techniques are described in the literature [see, for example, Klein et al., Proc. Natl. Acad. 
ScL, 22:7108-7113 (1996); U.S. Patent No. 5,536,637)]. 

Membrane-bound proteins and receptors can play an important role in the formation, differentiation and 
maintenance of multicellular organisms. The fate of many individual cells, e.g., proliferation, migration, 
25 differentiation, or interaction with other cells, is typically governed by information received from other cells and/or 
the immediate environment. This information is often transmitted by secreted polypeptides (for instance, mitogenic 
factors, survival factors, cytotoxic factors, differentiation factors, neuropeptides, and hormones) which are, in turn, 
received and interpreted by diverse cell receptors or membrane-bound proteins. Such membrane-bound proteins and 
cell receptors include, but are not limited to ( cytokine receptors, receptor kinases, receptor phosphatases, receptors 
involved in cell-cell interactions, and cellular adhesin molecules like selectins and integrins. For instance, 
transduction of signals that regulate cell growth and differentiation is regulated in part by phosphorylation of various 
cellular proteins. Protein tyrosine kinases, enzymes that catalyze that process, can also act as growth factor 
receptors. Examples include fibroblast growth factor receptor and nerve growth factor receptor. 
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Membrane-bound proteins and receptor molecules have various . industrial applications, including as 
pharmaceutical and diagnostic agents. Receptor immunoadhesins, for instance, can be employed as therapeutic agents 
to block reccptor-ligand interaction. The membrane-bound proteins can also be employed for screening of potential 
peptide or small molecule inhibitors of the relevant receptor/ligand interaction. Efforts are being undertaken by both 
industry and academia to identify new, native receptor proteins. Many efforts are focused on the screening of 
mammalian recombinant DNA libraries to identify the coding sequences for novel receptor proteins. 

We herein describe the identification and characterization of novel secreted and transmembrane polypeptides 
and novel nucleic acids encoding those polypeptides. 

1. PRQ241 

Cartilage is a specialized connective tissue with a large extracellular matrix containing a dense network of 
collagen fibers and a high content of proteoglycan. While the majority of the proteoglycan in cartilage is aggrecan, 
which contains many chondroitin sulphate and keratin sulphate chains and forms multimolecular aggregates by binding 
with link protein to hyaluronan, cartilage also contains a number of smaller molecular weight proteoglycans. One 
of these smaller molecular weight proteoglycans is a protein called biglycan, a proteoglycan which is widely 
distributed in the extracellular matrix of various other connective tissues including tendon, sclera, skin, and the like. 
Biglycan is known to possess leucine-rich repeat sequences and two chondroitin sulphate/dermatan sulphate chains 
and functions to bind to the ceU-binding domain of fibronectin so as to inhibit cellular attachment thereto. It is 
speculated that the small molecular weight proteoglycans such as biglycan may play important roles in the growth 
and/or repair of cartilage and in degenrative diseases such as arthritis. As such, there is an interest in identifying 
20 and characterizing novel polypeptides having homology to biglycan protein. 

We herein describe the identification and characterization of novel polypeptides having homology to the 
biglycan protein, wherein those polypeptides are herein designated PR0241 polypeptides. 
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2. PR0243 

Chordin (Xenopus, Xchd) is a soluble factor secreted by the Spemann organizer which has potent dorsalizing 
activity (Sasai et a/., Cell 22: 779-90 (1994); Sasai et al, Nature 226: 333-36 (1995). Other dorsalizing factors 
secreted by the organizer are noggin (Smith and Harlan, Cell ZQ: 829-840 (1992); Lamb et al, Science 2$2' 713-718 
(1993) and follistatin (Hemmanti-Brivanlou et al , Cell 22: 283-295 (1994). Chordin subdivides primitive ectoderm 
into neural versus non-neural domains, and induces notochord and muscle formation by the dorsalization of the 
30 mesoderm. It does this by functioning as an antagonist of the ventraiizing BMP-4 signals. This inhibition is mediated 
by direct binding of chordin to BMP-4 in the extracellular space, thereby preventing BMP-4 receptor activation by 
BMP-4 (Piccolo et al . Develop. Biol I£2: 5-20 (1996). 

BMP-4 is . expressed in a gradient from the ventral side of the embryo, while chordin is expressed in a 
gradient complementary to that of BMP-4. Chordin antagonizes BMP-4 to establish the low end of the BMP-4 
gradient. Thus, the balance between the signal from chordin and other organizer-derived factors versus the BMP 
signal provides the ectodermal germ layer with its dorsal-ventral positional information. Chordin may also be 
involved in the dorsal -ventral patterning of ihe central nervous system (Sasai et al, a// 22: 779-90 (1994). It also 
induces exclusively anterior neural tissues (forebrain-type), thereby anteriorizing the neural type (Sasai et al, Cell 
22: 779-90 (1997). Given its role in neuronal induction and patterning, chordin may prove useful in the treatment 
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of neurodegenerative disorders and neural damage, e.g., due to trauma or after chemotherapy. 

We herein describe the identification and characterization of novel polypeptides having homology to the 
chordin protein, wherein those polypeptides are herein designated PR0243 polypeptides. 

3. mm 

The notch proteins are involved in signaling during development. They may effect asymmetric development 
potential and may signal expression of other proteins involved in development. [See Robey, E., Curr. Opin. Gen* 
mS5\ (1997), Simpson, P., Curr. Opin. Genet. pe Y „, 7(£|;537 (1997), Blobel, CP., £ell, m&:5*9 (1997)], 
Nakayama, H. et al. t Pev, Genet, , 2101:21 (1997), Nakayama, H. et al., Dev. Genet, 21111:21 (1997), SuUivan, 
S.A. et ah, Pe Vr Genet, , 20121:208 (1997) and Hayashi, H. et al., Int. J. Dev Rinl , 40(61:1089(1996).] 
Serrate-mediated activation of notch has been observed in the dorsal compartment of the Drosophiia wing imaginal 
disc. Reining et al., Pevelopment , 124(15):2973 (1997). Notch is of interest for both its role in development as well 
as its signaling abilities. Also of interest are novel polypeptides which may have a role in development and/or 
signaling. 

We herein describe the identification and characterization of novel polypeptides having homology to the 
notch protein, wherein those polypeptides are herein designated PR0299 polypeptides. 

4. PRQ323 

Dipeptidases are enzymatic proteins which function to cleave a large variety of different dipeptides and 
which are involved in an enormous number of very important biological processes in mammalian and non-mammalian 
organisms. Numerous different dipeptidase enzymes from a variety of different mammalian and non-mammalian 
organisms have been both identified and characterized. The rnammalian dipeptidase enzymes play important roles 
in many different biological processes including, for example, protein digestion, activation, inactivation, or 
modulation of dipeptide hormone activity, and alteration of the physical properties of proteins and enzymes. 

In light of the important physiological roles played by dipeptidase enzymes, efforts are being undertaken 
by both industry and academia to identify new, native dipeptidase homologs. Many efforts are focused on the 
screening of mammalian recombinant DNA libraries to identify the coding sequences for novel secreted and 
membrane-bound receptor proteins. Examples of screening methods and techniques are described in the literature 
[see, for example, Klein et al., Prqc, mi Acad. Sri,, 21:7108-71 13 (1996); U.S. Patent No. 5.536,637)]. 

We herein describe the identification and characterization of novel polypeptides having homology to various 
dipeptidase enzymes, designated herein as PR0323 polypeptides. 

5. PRQ327 

The anterior pituitary hormone prolactin is encoded by a member of the growth hormone/prolactin/placental 
lactogen gene family. In mammals, prolactin is primarily responsible for the development of the mammary gland 
and lactation. Prolactin functions to stimulate the expression of milk protein genes by increasing both gene 
transcription and mRNA half-life. 

The physiological effects of the prolactin protein are mediated through the ability of prolactin to bind to a 
cell surface prolactin receptor. The prolactin receptor is found in a variety of differenrcell types, has a molecular 
mass of approximately 40,000 and is apparendy not linked by disulfide bonds to itself or to other subunits. Prolactin 
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receptor levels are differentially regulated depending upon the tissue studied. 

Given the important physiological roles played by cell surface receptor molecules in vivo, efforts are 
currently being undertaken by both industry and academia to identify new, native membrane-bound receptor proteins, 
including those which share sequence homology with the prolactin receptor. Many of these efforts are focused on 
the screening of rnarnrnalian recombinant DNA libraries to identify the coding sequences for novel membrane-bound 
5 receptor proteins. Examples of screening methods and techniques are described in the literature [see, for example, 
Klein et al., Proc. Natl. Acad. Sci.. 21:7108-7113 (1996); U.S. Patent No. 5,536,637)]. 

We herein describe the identification and characterization of novel polypeptides having significant homology 
to the prolactin receptor protein, designated herein as PR0327 polypeptides. 

10 6. FRQ233 

Studies have reported that the redox state of the cell is an important detenninant of the fate of the cell. 
Furthermore, reactive oxygen species have been reported to be cytotoxic, causing inflammatory disease, including 
tissue necrosis, organ failure, atherosclerosis, infertility, birth defects, premature aging, mutations and malignancy. 
Thus, the control of oxidation and reduction is important for a number of reasons, including the control and 

15 prevention of strokes, heart attacks, oxidative stress and hypertension. 

Oxygen free radicals and antioxidants appear to play an important role in the central nervous system after 
cerebral ischemia and reperfusion. Moreover, cardiac injury, related to ischaemia and reperfusion has been reported 
to be caused by the action of free radicals. In this regard, reductases, and particularly, oxidoreductases, are of 
interest. In addition, the transcription factors, NF-kappa B and AP-1 , are known to be regulated by redox state and 

20 to affect the expression of a large variety of genes thought to be involved in the pathogenesis of AIDS, cancer, 
atherosclerosis and diabetic complications. Publications further describing this subject matter include Kelsey et al., 
Pr.J, Cancer, 76(7):852-854 (1997); Friedrich and Weiss, J. Theor. Biol. . 187(4): 529-540 (1997) and Pieulle et al., 
J. Bacterjol,, 179(1 8) -.5684-5692 (1997). Given the physiological importance of redox reactions in vivo, efforts are 
currently being under taken to identify new, native proteins which are involved in redox reactions. We describe 

25 herein the identification and characterization of novel polypeptides which have homology to reductase, designated 
herein as PR0233 polypeptides. 

7. PR0344 

The complement proteins comprise a large group of serum proteins some of which act in an enzymatic 
30 cascade, producing effector molecules involved in inflammation. The complement proteins are of particular 
physiological importance in regulating movement and function of cells involved in inflammation. Given the 
physiological importance of inflammation and related mechanisms in vivo, efforts are currently being under taken to 
identify new, native proteins which are involved in inflarnation. We describe herein the identification and 
characterization of novel polypeptides which have homology to complement proteins, wherein those polypeptides are 
35 herein designated as PR0344 polypeptides. 

8. . PRQ347 

Cysteine-rich proteins are generally proteins which have intricate three-dimensional structures and/or exist 
in muitimeric forms due to the presence of numerous cysteine residues which are capable of forming disulfide 
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bridges. One well known cysteine-rich protein is the mannose receptor which is expressed in, among other tissues, 
liver where it serves to bind to mannose and transport it into liver cells. Other cysteine-rich proteins are known to 
play important roles in many other physiological and biochemical processes. As such, there is an interest in 
identifying novel cysteine-rich proteins. In this regard, Applicants describe herein the identification and 
characterization of novel cysteine-rich polypeptides that has significant sequence homology to the cysteine-rich 
secretory protein-3, designated herein as PR0347 polypeptides. 

9. PR0354 

Inter-alpha-trypsin inhibitor (TTI) is a large (Mr approximately 240,000) circulating protease inhibitor found 
in the plasma of many niammalian species. The intact inhibitor is a glycoprotein and consists of three glycosylated 
subunits that interact through a strong glycosaminoglycan linkage. The anti-trypsin activity of ITI is located on the 
smallest subunit (i.e., the light chain) of the complex, wherein that light chain is now known as the protein bikunin. 
The mature light chain consists of a 21-amino acid N-tenninal sequence, glycosylated at Ser-10, followed by two 
tandem Kunitz-type domains, the first of which is glycosylated at Asiv45 and the second of which is capable of 
inhibiting trypsin, chymotrypsin and plasmin. The remaining two chains of the ITI complex are heavy chains which 
15 function to interact with the enzymatically active light chain of the complex. 

Efforts are being undertaken by both industry and academia to identify new, native proteins. Many efforts 
are focused on the screening of mammalian recombinant DNA libraries to identify the coding sequences for novel 
secreted and membrane-bound receptor proteins. Examples of screening methods and techniques are described in 
the literature [see, for example, Klein et al., Proc. Natl. Acad. Sci. 23:7108-7113 (1996); U.S. Patent No. 
20 5,536,637)]. We herein describe the identification and characterization of novel polypeptides having significant 
homology to the ITI heavy chain, designated in the present application as PR0354 polypeptides. 

10. PR0355 

Cytotoxic or regulatory T cell associated molecule or "CRTAM" protein is structurally related to the 
25 immunoglobulin superfamily. The CRTAM protein should be capable of mediating various immune responses. 
Antibodies typically bind to CRTAM proteins with high affinity. Zlotnik, A., Egseb, 10(6): A1037, Abr. 216, June 
1996. Given the physiological importance of T cell antigens and immune processes m vivo, efforts are currently 
being under taken to identify new, native proteins which are involved in immune responses. See also Kennedy et al., 
U.S. Pat. No. 5,686,257 (1997). We describe herein the identification and characterization of novel polypeptides 
30 which have homology to CRTAM, designated in the present application as PR0355 polypeptides. 

11. PRQ357 

Protein-protein interactions include receptor and antigen complexes and signaling mechanisms. As more 
is known about the structural and functional mechanisms underlying protehvprotein interactions, protein-protein 
35 interactions can-be more easily manipulated to regulate the particular result of the proteins-protein interaction. Thus, 
the underlying mechanisms of protein-protein interactions are of interest to the scientific and medical community. 

All proteins containing leucine-rich repeats are thought to be involved in protein-protein interactions. 
Leucine-rich repeats are short sequence motifs present in a number -of proteins with diverse functions and cellular 
locations. The crystal structure of ribonuclease inhibitor protein has revealed that leucine-rich repeats correspond 



WO 99/28462 



PCT/US98/25808 



to beta-alpha structural units. These units are arranged so that they form a parallel beta-sheet with one surface 
exposed to solvent, so that the protein acquires an unusual, nonglobular shape. Hiese two features have been 
indicated as responsible for the protein-binding functions of proteins containing leucine-rich repeats. See, Kobe and 
Deisenhofer, Trends Biochem. Sri 19(10);415^21 (Oct. 1994). 

A study has been reported on leucine-rich proteoglycans which serve as tissue organizers, orienting and 
5 ordering collagen fibrils during ontogeny and are involved in pathological processes such as wound healing, tissue 
repair, and tumor stroma formation. Iozzo. R, V.. Crit. Rev. Biochem. Mot. Biol W7vui,i7* (loo?) 0tners 
studies implicating leucine rich proteins in wound healing and tissue repair are De La Salle, C, et al., Vouv. Rev. 
ft, Pematol . (Germany), 37(4):215-222 (1995), reporting mutations in the leucine rich motif in a complex associated 
with the bleeding disorder Bemard-Soulier syndrome, Chlemetson, K. J.. Thromb. Ham^ (Germany), 74(1): 111- 
10 116 (July 1995), reporting that platelets have leucine rich repeats and Ruoslahti, E. I., et al„ W091 10727-A by La 
Jolla Cancer Research Foundation reporting that decorin binding to transforming growth factorp has involvement in 
a treatment for cancer, wound healing and scarring. Related by function to this group of proteins is the insulin like 
growth factor (IGF), in that it is useful in wound4iealing and associated therapies concerned with re-growth of tissue, 
such as connective tissue, skin and bone; in promoting body growth in humans and animals; and in stimulating other 
15 growth-related processes. The acid labile subunit (ALS) of IGF is also of interest in that it increases the half-life of 
IGF and is part of the IGF complex in vivo . 

Another protein which has been reported to have leucine-rich repeats is the SLIT protein which has been 
reported to be useful in treating neurodegenerative diseases such as Alzheimer's disease, nerve damage such as in 
Parkinson's disease, and for diagnosis of cancer, see, Artavanistsakonas, S. and Romberg, J. M., WO9210518-A1 
20 by Yale University. Also of interest is LIG-1, a membrane glycoprotein that is expressed specifically in glial cells 
in the mouse brain, and has leucine rich repeats and immunoglobulm-like domains. Suzuki, et al., J. Biol. Chem. 
(U.S.), 271(37):22522 (1996). Other studies reporting on the biological functions of proteins having leucine rich 
repeats include: Tayar, R, et al., MqI Ce)l Endocrinol., (Ireland), 125(I-2):65-70 (Dec. 1996) (gonadotropin 
receptor involvement); Miura, Y., et al., Nippon Rinsho (Japan), 54(7): 1784-1789 (July 1996) (apoptosis 
25 involvement); Harris, P. C, etal.,J. Am. Sqc. Nephrol., 6(4):1 125-1 133 (Oct. 1995) (kidney disease involvement). 

Efforts are therefore being undertaken by both industry and academia to identify new proteins having leucine 
rich repeals to better understand protein-protein interactions. Of particular interest are those proteins having leucine 
rich repeats and homology to known proteins having leucine rich repeats such as the acid labile subunit of insutin-like 
growth factor. Many efforts are focused on the screening of mammalian recombinant DNA libraries to identify the 
30 coding sequences for novel secreted and membrane-bound proteins having leucine rich repeats. Examples of 
screening methods and techniques are described in the literature [see, for example, Klein et al., Proc. Natl Ac*A 
§cL 21:7108-7113 (1996); U.S. Patent No. 5,536,637)]. 

We describe herein the identification and characterization of novel polypeptides having homology to the acid 
labile subunit of insulin-like growth factor, designated in the present application as PR0357 polypeptides. 
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12. PRQ715 

Control of cell numbers in mammals is believed to be determined, in part, by a balance between cell 
proliferation and cell death. One form of cell death, sometimes referred to as necrotic cell death, is typically 
characterized as a pathologic form of cell death resulting from some trauma or cellular injury. In contrast, there is 
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another, "physiologic* 1 form of cell death which usually proceeds in an orderly or controlled manner. This orderly 
or controlled form of cell death is often referred to as "apoptosis" [see, e.g. , Barr et al. ( Bio/Technology , 12:487-493 
(1994); Steller et al., Science 262:1445-1449 (1995)]. Apoptotic cell death naturally occurs in many physiological 
processes, including embryonic development and clonal selection in the immune system [Itoh et al., £eJl, ££233-243 
(1991)]. Decreased levels of apoptotic cell death have been associated with a variety of pathological conditions, 
5 including cancer, lupus, and herpes virus infection [Thompson, Science , 252:1456-1462 (1995)]. Increased levels 
of apoptotic cell death may be associated with a variety of other pathological conditions, including AIDS, Alzheimer's 
disease, Parkinson's disease, amyotrophic lateral sclerosis, multiple sclerosis, retinitis pigmentosa, cerebellar 
degeneration, aplastic anemia, myocardial infarction, stroke, reperfusion injury, and toxin-induced liver disease [see, 
Thompson, supra] . 

10 Apoptotic cell death is typically accompanied by one or more characteristic morphological and biochemical 

changes in cells, such as condensation of cytoplasm, loss of plasma membrane microvilli, segmentation of the 
nucleus, degradation of chromosomal DNA or loss of mitochondrial function. A variety of extrinsic and intrinsic 
signals are believed to trigger or induce such morphological and biochemical cellular changes [Raff, Nature , 356:397- 
400 (1992); Steller, sjipxa; Sachs et al., filfioj, £2:15 (1993)]. For instance, they can be triggered by hormonal 

15 stimuli, such as glucocorticoid hormones for immature thymocytes, as well as withdrawal of certain growth factors 
[Watanabe-Fukunaga et al., Nature, 356:314-317 (1992)]. Also, some identified oncogenes such as myc, rel t and 
E1A, and tumor suppressors, like p53 t have been reported to have a role in inducing apoptosis. Certain 
chemotherapy drugs and some forms of radiation have likewise been observed to have apoptosis-inducing activity 
[Thompson, supra] . 

20 Various molecules, such as tumor necrosis factor-cc" ("TNF-a"), rumor necrosis factor-P ("TNF-p" or 

"r/rnphotoxin-cO, lyraphotoxhvp f LT-P"), CD30 ligand, CD27 ligand, CD40 ligand, OX-40 ligand, 4-1BB ligand, 
Apo-l ligand (also referred to as Fas ligand or CD95 ligand), and Apo-2 ligand (also referred to as TRAIL) have been 
identified as members of the tumor necrosis factor ("TNF") family of cytokines [See, e.g., Gruss and Dower, Blood. 
85:3378-3404 (1995); Pitti et al., ), Biol. Chern,, 271:12687-12690 (1996); Wiley et al., Immunity . 3:673-682 (1995); 

25 Browning et al., £eJI, 22:847-856 (1993); Armitage et al. Nature . 22:80-82 (1992)]. Among these molecules, TNF- 
a, TNF-p, CD30 ligand, 4-1BB ligand, Apo-l ligand, and Apo-2 ligand (TRAIL) have been reported to be involved 
in apoptotic cell death. Both TNF-a and TNF-P have been reported to induce apoptotic death in susceptible tumor 
cells [Schmid et al., prpc. Natl. Acad. Sci„ §3:1881 (1986); Dealtry et al., Eur. J. Immunol 12:689 (1987)]. Zheng 
et al. have reported that TNF-a is involved in post-stimulation apoptosis of CD8-positive T cells [Zheng et al., 

30 Mature, 322:348-351 (1995)]. Other investigators have reported that CD30 ligand may be involved in deletion of self- 
reactive T cells in the thymus [Amakawa et al., Cold Spring Harbor Laboratory Symposium on Programmed Cell 
Death, Abstr. No. 10, (1995)]. 

Mutations in the mouse Fas/Apo-1 receptor or ligand genes (called \pr and gld, respectively) have been 
associated with some autoimmune disorders, indicating that Apo-l ligand may play a role in regulating the clonal 

35 deletion of self-reactive lymphocytes in the periphery [Krammer et al., Curr. On. Imrmmnl , 6:279-289 (1994); 
Nagata et al., Science, 2fi:1449-1456 (1995)]. Apo-l ligand is also reported to induce post-stimulation apoptosis 
in CD4-positive T lymphocytes and in B lymphocytes, and may be involved in the elimination of activated 
lymphocytes when their function is no longer needed [Krammer etal., supja; Nagata et al„ supra] . Agonist mouse 
monoclonal antibodies specifically binding to the Apo-l receptor have been reported to exhibit cell killing activity 
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that is comparable to or similar to that of TNF-a [Yonehara et al., J. Exp. Med. . 162:1747-1756 (1989)]. 

Induction of various cellular responses mediated by such TNF family cytokines is believed to be initiated 
by their binding to specific cell receptors. Two distinct TNF receptors of approximately 55-kDa (TNFR1) and 75- 
kDa (TNFR2) have been identified [Hohman et al., J. Biol. Chem. . 2M: 14927-14934 (1989); Brockhaus et al., Proc. 
Natl. Acao\ Sci., 87:3127-3131 (1990); EP 417,563. published March 20, 1991] and human and mouse cDNAs 
corresponding to both receptor types have been isolated and characterized [Loetscher et al., £eU, £1:351 (1990); 
Schall et al., Cejl, §1361 (1990); Smith et al., Science . 248:1019-1023 (1990); Lewis et al., Proc. Natl. Acad. Sri 
22:2830-2834 (1991); Goodwin et al., Mol. Cell. Biol. . 11:3020-3026 (1991)]. The TNF family ligands identified 
to date, with the exception of lymphotoxirnx, are type II transmembrane proteins, whose C-tenninus is extracellular. 
In contrast, most receptors in the TNF receptor (TNFR) family identified to date are type I transmembrane proteins. 
In both the TNF ligand and receptor families, however, homology identified between family members has been found 
mainly in the extracellular domain ("ECD"). Several of the TNF family cytokines, including TNF-a, Apo-1 ligand 
and CD40 ligand, are cleaved proteolytically at the cell surface; the resulting protein in each case typically forms a 
homotrimeric molecule that functions as a soluble cytokine. TNF receptor family proteins are also usually cleaved 
proteolytically to release soluble receptor ECDs that can function as inhibitors of the cognate cytokines. 
15 Recently, other members of the TNFR family have been identified. Such newly identified members of the 

TNFR family include CAR1, HVEM and osteoprotegerin (OPG) [Brojatsch et al., £eJl, 22:845-855 (1996); 
Montgomery et al., Cell, 22:427-436 (1996); Marsters et al., J. Biol. Chem. . 222:14029-14032 (1997); Simonet et 
al., £eJl, 22:309-319 (1997)]. Unlike other known TNFR-like molecules, Simonet et al., supra , report that OPG 
contains no hydrophobic transmembrane-spanning sequence. 

For a review of the TNF family of cytokines and their receptors, see Gruss and Dower, supra . 
Applicants herein describe the identification and characterization of novel polypeptides having homology 
to members of the tumor necrosis factor family of polypeptides, designated herein as PR0715 polypeptides. 

13. PRQ353 

25 The complement proteins comprise a large group of serum proteins some of which act in an enzymatic 

cascade, producing effector molecules involved in inflammation. The complement proteins are of particular 
importance in regulating movement and function of cells involved in inflammation. Given the physiological 
importance of mfiammation and related mechanisms in vivo, efforts are currently being under taken to identify new, 
native proteins which are involved in infiamation. We describe herein the identification and characterization of novel 

30 polypeptides which have homology to complement proteins, designated herein as PR0353 polypeptides. 

14. PR0361 

The mucins comprise a family of glycoproteins which have been implicated in carcinogenesis. Mucin and 
mucin-like proteins are secreted by both normal and transformed cells. Both qualitative and quantitative changes in 
35 mucins have been implicated in various types of cancer. Given the medical importance of cancer, efforts are 
currently being under taken to identify new, native proteins which may be useful for the diagnosis or treatment of 
cancer. 
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The chitinasc proteins comprise a family of which have been implicated in pathogenesis responses in plants. 
Chitihase proteins are produced by plants and microorganisms and may play a role in the defense of plants to injury. 
Given the importance of plant defense mechanisms, efforts are currently being under taken to identify new, native 
proteins which may be useful for modulation of pathogenesis-related responses in plants. We describe herein the 
identification and characterization of novel polypeptides which have homology to mucin and chitinase, designated in 
5 the present application as PR0361 polypeptides. 

15. P RQ3(Sg 

Polypeptides such as human 2-19 protein may function as cytokines. Cytokines are low molecular weight 
proteins which function to stimulate or inhibit the differentiation, proliferation or function of immune cells. Cytokines 
10 often act as intercellular messengers and have multiple physiological effects. Given the physiological importance of 
immune mechanisms in vivo, efforts are currently being under taken to identify new, native proteins which are 
involved in effecting the immune system. We describe herein the identification and characterization of novel 
polypeptides which have homology to the human 2-19 protein, designated heein as PR0365 polypeptides. 

15 SUMMARY OF THE INVENTION 

1. PRQ241 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to biglycan 
protein, wherein the polypeptide is designated in the present application as "PR024r. 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
20 PR0241 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0241 polypeptide 
having amino acid residues 1 to 379 of Figure 2 (SEQ ID NO:2), or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

In another embodiment, the invention provides isolated PR0241 polypeptide. In particular, the invention 
provides isolated native sequence PR0241 polypeptide, which in one embodiment, includes an amino acid sequence 
25 comprising residues 1 to 379 of Figure 2 (SEQ ID N0:2). Another embodiment of the present invention is directed 
to a PR0241 polypeptide lacking the N-terminal signal peptide, wherein the PR0241 polypeptide comprises about 
amino acids 16 to 379 of the full-length PR0241 amino acid sequence (SEQ ID NO:2). 

2. PPP24 3 

30 Applicants have identified a cDNA clone (DNA3591 7-1207) that encodes a novel polypeptide, designated 

in the present application as "PR0243" . 

In one embodiment, the invention provides an isolated nucleic acid molecule having at least about 80% 
sequence identity to (a) a DNA molecule encoding a PR0243 polypeptide comprising the sequence of amino acids 
24 to 954 of Fig. 4 (SEQ ID NO:7), or (b) the complement of the DNA molecule of (a). The sequence identity 

35 preferably is about 85%, more preferably about 90%, most preferably about 95 % . In one aspect, the isolated nucleic 
acid has at least about 80%, preferably at least about 85%, more preferably at least about 90%, and most preferably 
at least about 95% sequence identity with a polypeptide having amino acid residues 1 to 954 of Fig. 4 (SEQ ID 
NO:7). Preferably, the highest degree of sequence identity occurs within the four (4) conserved cysteine clusters 
(amino acids 51 to 125; amino acids 705 to 761; amino acids 784 to 849; and amino acids 897 to 931) of Fig. 4 (SEQ 
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ID NO:7). In a further embodiment, the isolated nucleic acid molecule comprises DNA encoding a PR0243 
polypeptide having arnino acid residues 24 to 954 of Fig. 4 (SEQ ID NO:7) t or is complementary to such encoding 
nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. In another aspect, the invention provides a nucleic acid of the full length protein of clone DNA35917- 
1207, deposited with the ATCC under accession number ATCC 209508, alternatively the coding sequence of clone 
5 DNA35917-1207, deposited under accession number ATCC 209508. 

In yet another embodiment, the invention provides isolated PR0243 polypeptide. In particular, the invention 
provides isolated native sequence PR0243 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 24 to 954 of Figure 4 (SEQ ID NO:7). Native PR0243 polypeptides with or without the native 
signal sequence (amino acids 1 to 23 in Figure 4 (SEQ ID NO:7), and with or without the initiating methionine are 
10 specifically included. Alternatively, the invention provides a PR0243 polypeptide encoded by the nucleic acid 
deposited under accession number ATCC 209508. 

3. PRQ299 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 

15 designated in the present application as "PR0299". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0299 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0299 polypeptide 
having amino acid residues 1 to 737 of Figure 9 (SEQ ID NO: 15), or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

20 In another embodiment, the invention provides isolated PR0299 polypeptide. In particular, the invention 

provides isolated native sequence PR0299 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 737 of Figure 9 (SEQ ID NO: 15). An additional embodiment of the present invention is 
directed to an isolated extracellular domain of a PR0299 polypeptide. 

25 4. PRQ323 

Applicants have identified a cDNA clone thai encodes a novel polypeptide having homology to a microsomal 
dipeptidase protein, wherein the polypeptide is designated in the present application as "PR0323". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0323 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0323 polypeptide 
30 having amino acid residues 1 to 433 of Figure 13 (SEQ ID N0:24), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0323 polypeptide. In particular, the invention 
provides isolated native sequence PR0323 polypeptide, which in one embodiment, includes an amino acid sequence 
35 comprising residues Ho 433 of Figure 13 (SEQ ID N0:24). 

5. PRQ327 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to prolactin 
receptor, wherein the polypeptide is designated in the present application as "PR0327". 
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In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0327 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0327 polypeptide 
having amino acid residues 1 to 422 of Figure 17 (SEQ ID NO:32), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

5 In another embodiment, the invention provides isolated PR0327 polypeptide. In particular, the invention 

provides isolated native sequence PR0327 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 422 of Figure 17 (SEQ ID NO:32). 

6. PRQ233 

10 Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 

designated in the present application as "PR0233 W . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PR0233 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0233 polypeptide 

having amino acid residues 1 to 300 of Figure 19 (SEQ ID NO.-37), or is complementary to such encoding nucleic 
15 acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 

conditions. 

In another embodiment, the invention provides isolated PR0233 polypeptide. In particular, the invention 
provides isolated native sequence PR0233 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 300 of Figure 19 (SEQ ID NO:37). 

20 

7. PR0344 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptides are 
designated in the present application as tt PR0344\ 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
25 PR0344 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0344 polypeptide 
having amino acid residues 1 to 243 of Figure 21 (SEQ ID NO:42), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0344 polypeptide. In particular, the invention 
30 provides isolated native sequence PR0344 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 243 of Figure 21 (SEQ ID NO:42). 

8. ERQ247 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to cysteine-rich 
35 secretory protein-3, wherein the polypeptide is designated in the present application as "PR0347" . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0347 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0347 polypeptide 
having amino acid residues 1 to 455 of Figure 23 (SEQ ID NO:50), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
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conditions. 

In another embodiment, the invention provides isolated PR0347 polypeptide. In particular, the invention 
provides isolated native sequence PR0347 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 455 of Figure 23 (SEQ ID NO:50). 

5 9. PRQ354 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to the heavy 
chain of the inter-alpha-trypsin inhibitor (HI), wherein the polypeptide is designated in the present application as 
"PR0354\ 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
10 PR0354 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0354 polypeptide 
having amino acid residues 1 to 694 of Figure 25 (SEQ ID NO:55), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

15 In another embodiment, the invention provides isolated PR0354 polypeptide. In particular, the invention 

provides isolated native sequence PR0354 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 694 of Figure 25 (SEQ ID NO:55). 

10. PR0355 

20 Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 

designated in the present application as "PR0355". 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PR0355 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0355 polypeptide 

having amino acid residues 1 to 440 of Figure 27 (SEQ ID NO:61), or is complementary to such encoding nucleic 
25 acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 

conditions. 

In another embodiment, the invention provides isolated PR0355 polypeptide. In particular, the invention 
provides isolated native sequence PR0355 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 440 of Figure 27 (SEQ ID NO:61). An additional embodiment of the present invention is 
30 directed to an isolated extracellular domain of a PR0355 polypeptide. 

11. PRQ357 

Applicants have identified a cDNA clone that encodes a novel polypeptide having homology to insulin-like 
growth factor (IGF) acid labile subunit (ALS), wherein the polypeptide is designated in the present application as 
35 M PR0357 n . 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0357 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0357 polypeptide 
having amino acid residues 1 through 598 of Figure 29 (SEQ ID NO:69), or is complementary to such encoding 
nucleic acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
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conditions. 

In another embodiment, the invention provides isolated PR0357 polypeptide. In particular, the invention 
provides isolated native sequence PR0357 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 through 598 of Figure 29 (SEQ ID NO:69). An additional embodiment of the present invention 
is directed to an isolated extracellular domain of a PR0357 polypeptide. 

12. PR0715 

Applicants have identified cDNA clones that encode novel polypeptides having homology to tumor necrosis 
factor family polypeptides, wherein the polypeptides are designated in the present application as "PR0715\ 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0715 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0715 polypeptide 
having amino acid residues 1 to 250 of Figure 31 (SEQ ID NO:76), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. 

In another embodiment, the invention provides isolated PR0715 polypeptide. In particular, the invention 
15 provides isolated native sequence PR0715 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 250 of Figure 31 (SEQ ID NO:76). An additional embodiment of the present invention is 
directed to an isolated extracellular domain of a PR0715 polypeptide. 

13. PRQ353 

20 Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptides are 

designated in the present application as "PR0353V 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 

PR0353 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0353 polypeptide 

having amino acid residues 1 to 281 of Figure 35 (SEQ ID NO:86), or is complementary to such encoding nucleic 
25 acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 

conditions. 

In another embodiment, the invention provides an isolated PR0353 polypeptide. In particular, the invention 
provides isolated native sequence PR0353 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 281 of Figure 35 (SEQ ID NO:86). 

30 

14. PR0361 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
designated in the present application as "PR036r. 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
35 PR0361 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0361 polypeptide 
having amino acid residues 1 to 431 of Figure 37 (SEQ ID NO:91), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
conditions. The isolated nucleic acid sequence may comprise tjie cDNA insert of the vector deposited on February 
5, 1998 as ATCC 209621 which includes the nucleotide sequence encoding PR0361. 
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In another embodiment, the invention provides isolated PR0361 polypeptide. In particular, the invention 
provides isolated native sequence PR0361 polypeptide, which in one embodiment, includes an amino acid sequence 
comprising residues 1 to 431 of Figure 37 (SEQ ID NO:91). An additional embodiment of the present invention is 
directed to an isolated extracellular domain of a PR0361 polypeptide having amino acids 1-379 of the amino acids 
sequence shown in Figure 37 (SEQ ID NO:91). Optionally , the PR0361 polypeptide is obtained or is obtainable by 
5 expressing the polypeptide encoded by the cDNA insert of the vector deposited on February 5, 1998 as ATCC 
209621. 

15. PRQ365 

Applicants have identified a cDNA clone that encodes a novel polypeptide, wherein the polypeptide is 
10 designated in the present application as "PR0365", 

In one embodiment, the invention provides an isolated nucleic acid molecule comprising DNA encoding a 
PR0365 polypeptide. In one aspect, the isolated nucleic acid comprises DNA encoding the PR0365 polypeptide 
having amino acid residues 1 to 235 of Figure 39 (SEQ ID NO:99), or is complementary to such encoding nucleic 
acid sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency 
15 conditions. In another aspect, the isolated nucleic acid comprises DNA encoding the PR0365 polypeptide having 
amino acid residues 21 to 235 of Figure 39 (SEQ ID NO:99), or is complementary to such encoding nucleic acid 
sequence, and remains stably bound to it under at least moderate, and optionally, under high stringency conditions. 

In another embodiment, the invention provides isolated PR0365 polypeptide. In particular, the invention 
provides isolated native sequence PR0365 polypeptide, which in one embodiment, includes an amino acid sequence 
20 comprising residues 1 to 235 of Figure 39 (SEQ ID NO:99). An additional embodiment of the present invention is 
directed to an amino acid sequence comprising residues 21 to 235 of Figure 39 (SEQ ID NO:99). 

16. Additional Embodiments 

In other embodiments of the present invention, the invention provides vectors comprising DNA encoding 
25 any of the above or below described polypeptides. A host cell comprising any such vector is also provided. By way 
of example, the host cells may be CHO cells, E. coli % or yeast. A process for producing any of the above or below 
described polypeptides is further provided and comprises culturing host cells under conditions suitable for expression 
of the desired polypeptide and recovering the desired polypeptide from the cell culture. 

In other embodiments, the invention provides chimeric molecules comprising any of the above or below 
30 described polypeptides fused to a heterologous polypeptide or amino acid sequence. An example of such a chimeric 
molecule comprises any of the above or below described polypeptides fused to an epitope tag sequence or a Fc region 
of an immunoglobulin. 

In another embodiment, the invention provides an antibody which specifically binds to any of the above or 
below described polypeptides. Optionally, the antibody is a monoclonal antibody. 
35 1" ve * other embodiments, the invention provides oligonucleotide probes useful for isolating genomic and 

cDNA nucleotide sequences, wherein those probes may be derived from any of the above or below described 
nucleotide sequences. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a nucleotide sequence (SEQ ID NO:l) of a native sequence PR0241 cDNA, wherein SEQ 
ID NO:l is a clone designated herein as "UNQ215" and/or B DNA34392-1170\ 

Figure 2 shows the amino acid sequence (SEQ ID NO:2) derived from the coding sequence of SEQ ID NO:l 
shown in Figure I . Also presented in Figure 2 are the locations of a putative signal peptide, a potential leucine ripper 
5 region and a potential N-glycosylation site. 

Figure 3 shows a nucleotide sequence (SEQ ID NO:6) of a native sequence PR0243 cDNA, wherein SEQ 
ID NO:6 is a clone designated herein as "UNQ217" and/or •'DNA35917-1207". 

Figure 4 shows the amino acid sequence (SEQ ID NO:7) derived from the coding sequence of SEQ ID NO:6 
shown in Figure 3. 

10 Figure 5 shows the organization of the genomic clones in the THPO region of human chromosome 3q27-q28. 

Figures 6A-B show the expression of PR0243 in human adult and fetal tissues. Fig. 6A is a northern blot 
of human adult and fetal tissues hybridized to a human chordin cDNA (PR0243) probe. The lower panel shows an 
actin control. Fig. 6B is a diagram of the human chordin (PR0243) cDNA with the positions of the codons encoding 
the conserved cysteine blocks shown. The extent of the probe used is showed by the solid line. 
15 Figure 7 shows PR0243 in situ hybridization of adult human tissues giving a positive signal in the cleavage 

line of the developing synovial joint forming between the femoral head and acetabulum. 

Figure 8 shows a nucleotide sequence (SEQ ID NO: 14) of a native sequence PR0299 cDNA, wherein SEQ 
ID NO: 14 is a clone designated herein as M UNQ262 B and/or ll DNA39976-1215 n . 

Figure 9 shows the amino acid sequence (SEQ ID NO:15) derived from the coding sequence of SEQ ID 
20 NO: 14 shown in Figure 8. 

Figure 10 shows a nucleotide sequence designated herein as DNA28847 (SEQ ID NO:18). 
Figure 11 shows a nucleotide sequence designated herein as DNA35877 (SEQ ID NO: 19). 
Figure 12 shows a nucleotide sequence (SEQ ID NO:23) of a native sequence PR0323 cDNA, wherein SEQ 
ID NO:23 is a clone designated herein as "UNQ284" and/or "DNA35595-1228\ 
25 Figure 13 shows the amino acid sequence (SEQ ID NO:24) derived from the coding sequence of SEQ ID 

NO:23 shown in Figure 12. 

Figure 14 shows a single-stranded nucleotide sequence (SEQ ID NO:29) containing the nucleotide sequence 
(nucleotides 79-1416) of a chimeric fusion protein between a PR0323-derived polypeptide and a portion of an IgG 
constant domain, wherein the chimeric fusion protein is designated herein as "PR0454". The single-stranded 
30 nucleotide sequence (SEQ ID NO:29) encoding the PR0323/IgG fusion protein (PR0454) is designated herein as 
"DNA35872". 

Figure 15 shows the amino acid sequence (SEQ ID NO:30) derived from nucleotides 79-1416 of the 
nucleotide sequence shown in Figure 14. The junction in the PR0454 amino acid sequence between the PR0323- 
derived sequences and the IgG-derived sequences appears between amino acids 415-416 in the figure. 
35 Figure 16 shows a nucleotide sequence (SEQ ID NQ:31) of a native sequence PR0327 cDNA, wherein SEQ 

ID NO:31 is a clone designated herein as "1^327*' and/or "DNA381 13-1230". 

Figure 17 shows the amino acid sequence (SEQ ID NO:32) derived from the coding sequence of SEQ ID 
NO:31 shown in Figure 16. 
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Figure 18 shows a nucleotide sequence (SEQ ID NO:36) of a native sequence PR0233 cDNA, wherein SEQ 
ID NO:36 is a clone designated herein as a UNQ207" and/or "DNA34436-1238V 

Figure 19 shows the amino acid sequence (SEQ ID NO:37) derived from the coding sequence of SEQ ID 
NO:36 shown in Figure 18. 

Figure 20 shows a nucleotide sequence (SEQ ID NO:41) of a native sequence PR0344 cDNA, wherein SEQ 
ID NO:41 is a clone designated herein as "UNQ303' and/or "DNA40592-1242". 

Figure 21 shows the amino acid sequence (SEQ ID NO:42) derived from the coding sequence of SEQ ID 
NO:41 shown in Figure 20. 

Figure 22 shows a nucleotide sequence (SEQ ID NO:49) of a native sequence PR0347 cDNA, wherein SEQ 
ID NO:49 is a clone designated herein as "UNQSOe" anoVor "DNA44 176-1 244". 

Figure 23 shows the amino acid sequence (SEQ ID NO:50) derived from the coding sequence of SEQ ID 
NO:49 shown in Figure 22. 

Figure 24 shows a nucleotide sequence (SEQ ID NO:54) of a native sequence PR0354 cDNA, wherein SEQ 
ID NO:54 is a clone designated herein as "UNQ3ir and/or "DNA441 92-1246 \ 

Figure 25 shows the amino acid sequence (SEQ ID NO:55) derived from the coding sequence of SEQ ID 
15 NO:54 shown in Figure 24. 

Figure 26 shows a nucleotide sequence (SEQ ID NO:60) of a native sequence PR0355 cDNA, wherein SEQ 
ID NO:60 is a clone designated herein as "UNQ312" and/or "DNA395 1 8-1247 H 

Figure 27 shows the amino acid sequence (SEQ ID NO:61) derived from the coding sequence of SEQ ID 
NO:60 shown in Figure 26. 

Figure 28 shows a nucleotide sequence (SEQ ID NO:68) of a native sequence PR0357 cDNA, wherein SEQ 
ID NO:68 is a clone designated herein as "UNQ314" and/or "DNA44804-1248". 

Figure 29 shows the amino acid sequence (SEQ ID NO:69) derived from the coding sequence of SEQ ID 
NO:68 shown in Figure 28. 

Figure 30 shows a nucleotide sequence (SEQ ID NO:75) of a native sequence PR07I5 cDNA, wherein SEQ 
25 ID NO:75 is a clone designated herein as B UNQ383 W and/or °DNA52722-1229 H . 

Figure 31 shows the amino acid sequence (SEQ ID NO:76) derived from the coding sequence of SEQ ID 
NO:75 shown in Figure 30. 

Figure 32 shows a comparison of the amino acid sequences of human tumor necrosis factor-a 
CTNFAJIUMAN) (SEQ ID NO;77) with the amino acid sequence (SEQ ID NO;76) derived from nucleotides 1 14- 
30 863 of DNA52722-1229. Identical amino acids are boxed. 

Figure 33 shows a comparison of the amino acid sequence (SEQ ID NO:76) derived from nucleotides 1 14- 
863 of DNA52722-1229 with the amino acid sequences of a variety of members of the tumor necrosis family of 
proteins (SEQ ID NOS:78-84). Identical amino acids are boxed. 

Figure 34 shows a nucleotide sequence (SEQ ID NO:85) of a native sequence PR0353 cDNA, wherein SEQ 
35 ID NO:85 is a clone designated herein as W UNQ3 10" and/or "DNA41234-1242\ 

Figure 35 shows the amino acid sequence (SEQ ID NO:86) derived from the coding sequence of SEQ ID 
NO : 85 shown in Figure 34 . 

Figure 36 shows a nucleotide sequence (SEQ ID NO:90) of a native sequence PR0361 cDNA, wherein SEQ 
ID NO:90 is a clone designated herein as "UNQ316" and/or "DNA454 10-1 250 \ 
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Figure 37 shows the amino acid sequence (SEQ ID NO:91) derived from the coding sequence of SEQ ID 
NO:90 shown in Figure 36. 

Figure 38 shows a nucleotide sequence (SEQ ID NO:98) of a native sequence PR0365 cDNA, wherein SEQ 
ID NO:98 is a clone designated herein as "UNQ320" and/or tt DNA46777-1253\ 

Figure 39 shows the amino acid sequence (SEQ ID NO:99) derived from the coding sequence of SEQ ID 
5 NO:98 shown in Figure 38. 
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DETAILED DESCRIPTION OF THE PREFER RED RMBOn^ ^ 
I. Definitions 

The terms "PRO polypeptide" and "PRO*' as used herein and when immediately followed by a numerical 
designation refer to various polypeptides, wherein the complete designation (i.e., PRO/number) refers to specific 
polypeptide sequences as described herein. Hie terms °PRO/number polypeptide" and "PRO/number" as used herein 
encompass native sequence polypeptides and polypeptide variants (which are further defined herein). The PRO 
polypeptides described herein may be isolated from a variety of sources, such as from human tissue types or from 
another source, or prepared by recombinant or synthetic methods. 
15 A "native sequence PRO polypeptide" comprises a polypeptide having the same amino acid sequence as the 

corresponding PRO polypeptide derived from nature. Such native sequence PRO polypeptides can be isolated from 
nature or can be produced by recombinant or synthetic means. The term "native sequence PRO polypeptide" 
specifically encompasses naturally-occurring truncated or secreted forms of the specific PRO polypeptide [e.g., an 
extracellular domain sequence), naturally-occurring variant forms {e.g., alternatively spliced forms) and naturally- 
20 occurring allelic variants of the polypeptide. In various embodiments of the invention, the native sequence PR0241 
polypeptide is a mature or full-length native sequence PR0241 polypeptide comprising amino acids 1 to 379 of Figure 
2 (SEQ ID NO:2), the native sequence PR0243 is a mature or full-length native sequence polypeptide comprising 
amino acids 24 to 954 of Fig. 4 (SEQ ID NO:7), with or without the N-tenninal signal sequence (residues 1 to about 
23), and with or without the initiating methionine at position 1, the native sequence PR0299 polypeptide is a mature 
25 or full-length native sequence PR0299 polypeptide comprising amino acids 1 to 737 of Figure 9 (SEQ ID NO: 15) 
or the native sequence PR0299 polypeptide is an extracellular domain of the full-length PR0299 protein, wherein 
the putative transmembrane domain of the full-length PR0299 protein is encoded by nucleotides begiiuiing at 
nucleotide 2022 as shown in Figure 8, the native sequence PR0323 polypeptide is a mature or full-length native 
sequence PR0323 polypeptide comprising amino acids 1 to 433 of Figure 13 (SEQ ID NO:24), (he native sequence 
30 PR0327 polypeptide is a mature or full-length native sequence PR0327 polypeptide comprising amino acids 1 to 422 
of Figure 17 (SEQ ID N0:32), the native sequence PR0233 polypeptide is a mature or full-length native sequence 
PR0233 polypeptide comprising amino acids 1 to 300 of Figure 19 (SEQ ID NO:37), the native sequence PR0344 
polypeptide is a mature or full-length native sequence PR0344 polypeptide comprising amino acids 1 to 243 of Figure 
21 (SEQ ID NO:42), the native sequence PR0347 polypeptide is a mature or full-length native sequence PR0347 
polypeptide comprising amino acids 1 to 455 of Figure 23 (SEQ ID NO:50), the native sequence PR0354 polypeptide 
is a mature or full-length native sequence PR0354 polypeptide comprising amino acids 1 to 694 of Figure 25 (SEQ 
ID N0:55), the native sequence PR0355 polypeptide is a mature or full-length native sequence PR0355 polypeptide 
comprising amino acids 1 to 440 of Figure 27 (SEQ ID NO:61) or the native sequence PR0355 polypeptide is an 
extracellular domain of the full-length PR0355 protein, wherein the putative transmembrane domain of the full-length 
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PR0355 protein is encoded by nucleotides beginning at nucleotide 1138 as shown in Figure 26, the native sequence 
PR0357 polypeptide is a mature or full-length native sequence PR0357 polypeptide comprising amino acids 1 
through 598 of Figure 29 (SEQ ID NO:69) or the native sequence PR0357 polypeptide is an extracellular domain 
of the full-length PR0357 protein, wherein the putative transmembrane domain of the full-length PR0357 protein 
is encoded by nucleotides 1518-1572 of SEQ ID NO:68, or alternatively, 1491-1572 of SEQ ID NO:68, the native 
5 sequence PR0715 polypeptide is a mature or full-length native sequence PR0715 polypeptide comprising amino acids 
1 to 250 of Figure 31 (SEQ ID NO:76), the native sequence PR0353 polypeptide is a mature or full-length native 
sequence PR0353 polypeptide comprising amino acids 1 to 281 of Figure 35 (SEQ ID NO:86) or the native sequence 
PR0353 polypeptide is an extracellular domain of the full-length PR0353 protein, the native sequence PR0361 
polypeptide is a mature or full-length native sequence PR0361 polypeptide comprising amino acids 1 to 431 of Figure 

10 37 (SEQ ID NO:91) or the native sequence PR0361 polypeptide is an extracellular domain of the full-length PR0361 
protein, wherein the putative transmembrane domain of the full-length PR0361 protein is encoded by nucleotides 
beginning at nucleotide 1363 as shown in Figure 36 and the native sequence PR0365 polypeptide is a mature or 
full-length native sequence PR0365 polypeptide comprising amino acids 1 to 235 of Figure 39 (SEQ ID NO:99). 
Tne PRO polypeptide "extracellular domain" or tt ECD w refers to a form of the PRO polypeptide which is 

15 essentially free of the transmembrane and cytoplasmic domains. Ordinarily, a PRO polypeptide ECD will have less 
than 1 % of such transmembrane and/or cytoplasmic domains and preferably, will have less than 0.5% of such 
domains. It will be understood that any transmembrane domains identified for the PRO polypeptides of the present 
invention are identified pursuant to criteria routinely employed in the art for identifying that type of hydrophobic 
domain. The exact boundaries of a transmembrane domain may vary but most likely by no more than about 5 amino 

20 acids at either end of the domain as initially identified. 

"PRO polypeptide variant" means an active PRO polypeptide as defined above or below having at least about 
80% amino acid sequence identity with the full-length native sequence PRO polypeptide sequence as disclosed herein. 
Such PRO polypeptide variants include, for instance, PRO polypeptides wherein one or more amino acid residues 
are added, or deleted, at the N- or C-terminus of the full-length native amino acid sequence. Ordinarily, a PRO 

25 polypeptide variant will have at least about 80% amino acid sequence identity, more preferably at least about 85% 
amino acid sequence identity, and even more preferably at least about 90% amino acid sequence identity, yet more 
preferably at least about 95% amino acid sequence identity and most preferably at least about 99% amino acid 
sequence identity with the amino acid sequence of the full-length native amino acid sequence as disclosed herein. 
With regard to PR0243 variants, the phrase "PR0243 variant" means an active PR0243 as defined below 

30 having at least about 80% amino acid sequence identity to (a) a DNA molecule encoding a PR0243 polypeptide, with 
or without its native signal sequence, or (b) the complement of the DNA molecule of (a). In a particular embodiment, 
the PR0243 variant has at least about 80% amino acid sequence homology with the PR0243 having the deduced 
amino acid sequence shown in Fig. 4 (SEQ ID NO:7) for a full-length native sequence PR0243. Such PR0243 
variants include, for instance, PR0243 polypeptides wherein one or more amino acid residues are added, or deleted, 

35 at the N- or C-terminus of the sequence of Fig. 4 (SEQ ID NO:7). Preferably, the nucleic acid or amino acid 
sequence identity is at least about 85%, more preferably at least about 90%, and even more preferably at least about 
95%. • * . 

"Percent (%) amino acid sequence identity" with respect to the PRO polypeptide sequences identified herein 
is defined as the percentage of amino acid residues in a candidate sequence that are identical with the amino acid 
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residues in the specific PRO polypeptide sequence, after aligning the sequences and introducing gaps, if necessary, 
to achieve the maximum percent sequence identity, and not considering any conservative substitutions as part of the 
sequence identity. Alignment for purposes of deterrnining percent amino acid sequence identity can be achieved in 
various ways that are within the skill in the art, for instance, using publicly available computer software such as 
BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) software. The preferred software alignment program is 
5 BLAST. Those skilled in the art can determine appropriate parameters for measuring alignment, including any 
algorithms needed to achieve maximal alignment over the full length of the sequences being compared. 

"Percent {%) nucleic acid sequence identity" with respect to PRO-encoding nucleic acid sequences identified 
herein is defined as the percentage of nucleotides in a candidate sequence that are identical with the nucleotides in 
the PRO nucleic acid sequence of interest, after aligning the sequences and introducing gaps, if necessary, to achieve 

10 the maximum percent sequence identity. Alignment for purposes of determining percent nucleic acid sequence 
identity can be achieved in various ways that are within the skill in the art, for instance, using publicly available 
computer software such as BLAST, BLAST-2, ALIGN or Megalign (DNASTAR) software. Those skilled in the art 
can determine appropriate parameters for measuring alignment, including any algorithms needed to achieve maximal 
alignment over the full length of the sequences being compared. 

15 "Isolated/ when used to describe the various polypeptides disclosed herein, means polypeptide that has been 

identified and separated and/or recovered from a component of its natural environment. Contaminant components 
of its natural environment are materials that would typically interfere with diagnostic or therapeutic uses for the 
polypeptide, and may include enzymes, hormones, and other proteinaceous or non-proteinaceous solutes. In preferred 
embodiments, the polypeptide will be purified (1) to a degree sufficient to obtain at least 15 residues of N-terminal 

20 or internal amino acid sequence by use of a spinning cup sequenator, or (2) to homogeneity by SDS-PAGE under non- 
reducing or reducing conditions using Coomassie blue or, preferably, silver stain. Isolated polypeptide includes 
polypeptide in situ within recombinant cells, since at least one component of the PRO polypeptide natural environment 
will not be present. Ordinarily, however, isolated polypeptide will be prepared by at least one purification step. 
An "isolated" PRO polypeptide-encoding nucleic acid is a nucleic acid molecule that is identified and 

25 separated from at least one contaminant nucleic acid molecule with which it is ordinarily associated in the natural 
source of the PRO polypeptide nucleic acid. An isolated PRO polypeptide nucleic acid molecule is other than in the 
form or setting in which it is found in nature. Isolated PRO polypeptide nucleic acid molecules therefore are 
distinguished from the specific PRO polypeptide nucleic acid molecule as it exists in natural cells. However, an 
isolated PRO polypeptide nucleic acid molecule includes PRO polypeptide nucleic acid molecules contained in cells 

30 that ordinarily express the PRO polypeptide where, for example, the nucleic acid molecule is in a chromosomal 
location different from that of natural cells. 

The term "control sequences" refers to DNA sequences necessary for the expression of an operably linked 
coding sequence in a particular host organism. The control sequences that are suitable for prokaryotes, for example, 
include a.promoter, optionally an operator sequence, and a ribosome binding site. Eukaryotic cells are known to 

35 utilize promoters, polyadenylation signals, and enhancers. 

Nucleic acid is "operably linked" when it is placed into a functional relationship with another nucleic acid 
sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA for a polypeptide 
if it is expressed as a preprotein that participates in the secretion of the polypeptide; a promoter or enhancer is 
operably linked to a coding sequence if it affects the transcription of the sequence; or a ribosome binding site is 
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operably linked to a coding sequence if it is positioned so as to facilitate translation. Generally, "operably linked* 
means that the DNA sequences being linked are contiguous, and, in the case of a secretory leader, contiguous and 
in reading phase. However, enhancers do not have to be contiguous. Linking is accomplished by ligation at 
convenient restriction sites. If such sites do not exist, the synthetic oligonucleotide adaptors or linkers are used in 
accordance with conventional practice. 

5 The term "antibody" is used in the broadest sense and specifically covers single anti-PRO polypeptide 

monoclonal antibodies (including agonist, antagonist, and neutralizing antibodies) and anti-PRO polypeptide antibody 
compositions with polyepitopic specificity. The term "monoclonal antibody" as used herein refers to an antibody 
obtained from a population of substantially homogeneous antibodies, i.e., the individual antibodies comprising the 
population are identical except for possible naturally-occurring mutations that may be present in rninor amounts. 

10 "Active" or "activity" for the purposes herein refers to form(s) of PRO polypeptide which retain the biologic 

and/or immunologic activities of the specific native or naturally-occurring PRO polypeptide. As per PR0243, a 
preferred activity is the ability to bind to and affect, e.g. , block or otherwise modulate, an activity of chordin, wherein 
the activity preferably involves the regulation of notochord and muscle formation. 

"Treatment" or "treating" refers to both therapeutic treatment and prophylactic or preventative measures. 

15 Those in need of treatment include those already with the disorder as well as those prone to have the disorder of those 
in which the disorder is to be prevented. 

"Mammal" for purposes of treatment refers to any animal classified as a mammal, including humans, 
domestic and farm animals, and zoo, sports, or pet animals, such as sheep, dogs, horses, cats, cows, and the like. 
Preferably, the mammal herein is a human. 

20 "Carriers" as used herein include pharmaceutically acceptable carriers, excipients, or stabilizers which are 

nontoxic to the cell or rnammal being exposed thereto at the dosages and concentrations employed. Often the 
physiologically acceptable carrier is an aqueous pH buffered solution. Examples of physiologically acceptable 
carriers include buffers such as phosphate, citrate, and other organic acids; antioxidants including ascorbic acid; low 
molecular weight (less than about 10 residues) polypeptide; proteins, such as serum albumin, gelatin, or 

25 immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, glutamine, v 
asparagine, arginine or lysine; monosaccharides, disaccharides, and other carbohydrates including glucose, mannose, 
or dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol or sorbitol; salt-forming counterions 
such as sodium; and/or nonionic surfactants such as TWEEN™, polyethylene glycol (PEG), and PLURONICS™. 
The term "agonist" is used to refer to peptide and non-peptide analogs of the native PRO polypeptides 

30 (where native PRO polypeptide refers to pro-PRO polypeptide, pre-PRO polypeptide, prepro-PRO polypeptide, or 
mature PRO polypeptide) of the present invention and to antibodies specifically binding such native PRO 
polypeptides, provided that they retain at least one biological activity of a native PRO polypeptide. Preferably, the 
agonists of the present invention retain the qualitative binding recognition properties and receptor activation properties 
of die native PRO polypeptide. 

35 The term "antagonist" is used to refer to a molecule inhibiting a biological activity of a native PRO 

polypeptide of the present invention wherein native PRO polypeptide refers to pro-PRO polypeptide, pre-PRO 
polypeptide, prepro-PRO polypeptide, or mature PRO polypeptide. Preferably, the antagonists herein inhibit the 
binding of a native PRO polypeptide of the present invention to a binding partner. A PRO polypeptide "antagonist" 
is a molecule which prevents, or interferes with, a PRO antagonist effector function (e.g. a molecule which prevents 
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or interferes wilh binding and/or activation of a PRO polypeptide receptor by PRO polypeptide). Such molecules 
can be screened for their ability to competitively inhibit PRO polypeptide receptor activation by monitoring binding 
of native PRO polypeptide in the presence and absence of the test antagonist molecule, for example. An antagonist 
of the invention also encompasses an antisense polynucleotide against the PRO polypeptide gene, which antisense 
polynucleotide blocks transcription or translation of the PRO polypeptide gene, thereby inhibiting its expression and 
biological activity. 

"Stringent conditions" means (1) employing low ionic strength and high temperature for washing, for 
example, 0.015 sodium chloride/0.0015 M sodium citrate/0.1 % sodium dodecyi sulfate at 50°C, or (2) employing 
during hybridization a c^naturing agent, such as formamide, for example, 50% (vol/vol) formamide with 0. 1 % bovine 
serum albumin/0.1 % Ficoll/0.1 % polyvinylpyrrolidone/50 nM sodium phosphate buffer at pH 6.5 with 750 mM 
sodium chloride, 75 mM sodium citrate at 42°C. Another example is use of 50% formamide, 5 x SSC (0.75 M 
NaCl, 0.075 M sodium citrate), 50 mM sodium phosphate (pH 6/8), 0.1 % sodium pyrophosphate, 5 x Denhardt's 
solution, sonicated salmon sperm DNA (50 fig/ml), 0.1% SDS, and 10% dextran sulfate at 42°C, with washes at 
42 6 C in 0.2 x SSC and 0. 1 % SDS. Yet another example is hybridization using a buffer of 10% dextran sulfate, 2 
x SSC (sodium chloride/sodium citrate) and 50% formamide at 55°C, followed by a high-stringency wash consisting 
of 0.1 x SSC containing EDTA at 55°C. 

"Moderately stringent conditions " are described in Sambrook et ai, supra, and include the use of a washing 
solution and hybridization conditions (e.g., temperature, ionic strength, and %SDS) less stringent than described 
above. An example of moderately stringent conditions is a condition such as overnight incubation at 37 °C in a 
solution comprising: 20% formamide, 5 x SSC (150 mM NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate 
(pH 7.6), 5 x Denhardt's solution, 10% dextran sulfate, and 20 mg/mL denatured sheared salmon sperm DNA, 
followed by washing the filters in 1 x SSC at about 37-50°C. The skilled artisan will recognize how to adjust the 
temperature, ionic strength, etc., as necessary to accommodate factors such as probe length and the like. 

"Southern analysis" or "Southern blotting" is a method by which the presence of DNA sequences in a 
restriction endonuclease digest of DNA or a DNA-containing composition is confirmed by hybridization to a known, 
labeled oligonucleotide or DNA fragment. Southern analysis typically involves electrophoretic separation of DNA 
digests on agarose gels, denaturation of the DNA after electrophoretic separation, and transfer of the DNA to 
nitrocellulose, nylon, or another suitable membrane support for analysis with a radiolabeled, biotinylated, or enzyme- 
labeled probe as described in sections 9.37-9.52 of Sambrook et al. , Molecular Cloning: A Laboratory Manual (New 
York: Cold Spring Harbor Laboratory Press, 1989). 

"Northern analysis" or "Northern blotting" is a method used to identity RNA sequences that hybridize to 
a known probe such as an oligonucleotide, DNA fragment, cDNA or fragment thereof, or RNA fragment. The probe 
is labeled with a radioisotope such as 32 P, or by biotinylation, or with an enzyme. The RNA to be analyzed is usually 
electrophoretically separated on an agarose or poiyacrylamide gel, transferred to nitrocellulose, nylon, or other 
suitable membrane, and hybridized with the probe, using standard techniques well known in the art such as those 
described in sections 7.39-7.52 of Sambrook et al, supra. 
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II. Compositions and Methods of the Invention 

1. Full-length PR0241 Polypeptides 
The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0241. In particular, Applicants have identified and isolated cDNA 
encoding a PR0241 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
5 sequence alignment computer programs, Applicants found that portions of the PRQ241 polypeptide have significant 
homology with the various bigly can proteins. Accordingly, it is presently believed that PR0241 polypeptide disclosed 
in the present application is a newly identified biglycan homolog polypeptide and may possess activity typical of 
biglycan proteins. 

10 2. Full-length PRQ243 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0243. In particular, Applicants have identified and isolated cDNA 
encoding a PR0243 polypeptide, as disclosed in further detail in the Examples below. Using BLAST, BLAST-2 and 
FastA sequence alignment computer programs, Applicants found that a full-length native sequence PR0243 (shown 

15 in Figure 4 and SEQ ID NO:7) has 50% amino acid sequence identity with African clawed frog and Xenopus chordin 
and 77% homology with rat chordin. Accordingly, it is presently believed that PR0243 disclosed in the present 
application is a newly identified member of the chordin protein family and may possess ability to influence notochord 
and muscle formation by the dorsal ization of the mesoderm. 

20 3. Full-length PRQ299 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0299. In particular, Applicants have identified and isolated cDNA 
encoding a PR0299 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0299 polypeptide have 

25 significant homology with the notch protein. Accordingly, it is presently believed that PR0299 polypeptide disclosed 
in the present application is a newly identified member of the notch protein family and possesses signaling properties 
typical of the notch protein family. 

30 4. Full-length PR0323 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0323. In particular, Applicants have identified and isolated cDNA 
encoding a PR0323 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0323 polypeptide have 

35 significant homology with various dipeptidase proteins. Accordingly, it is presently believed that PR0323 
polypeptide disclosed in the present application is a newly identified dipeptidase homolog that has dipeptidase activity 
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5. Full-length PRQ327 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0327. In particular, Applicants have identified and isolated cDNA 
encoding a PR0327 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that portions of the PR0327 polypeptide have significant 
. 5 homology with various prolactin receptor proteins. Accordingly, it is presently believed that PR0327 polypeptide 
disclosed in the present application is a newly identified prolactin receptor homolog and has activity typical of a 
prolactin receptor protein. 

6. fulHength PR0233 Polypeptides 

10 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0233. In particular. Applicants have identified and isolated cDNA 
encoding a PR0233 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs. Applicants found that various portions of the PR0233 polypeptide have 
significant homology with various reductase proteins. Applicants have also found that the DNA encoding the PR0233 

15 polypeptide has significant homology with proteins from Caenorhabditis elegans. Accordingly, it is presently 
believed that PR0233 polypeptide disclosed in the present application is a newly identified member of the reductase 
family and possesses the ability to effect the redox state of a cell typical of the reductase family . 

7. Full-length PR0344 Polypeptides 

20 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0344. In particular, Applicants have identified and isolated cDNA 
encoding PR0344 polypeptides, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0344 polypeptide have 
significant homology with the human and mouse complement proteins. Accordingly, it is presently believed that the 

25 PR0344 polypeptide disclosed in the present application is a newly identified member of the complement family and 
possesses the ability to affect the inflammation process as is typical of the complement family of proteins. 

8. Full-length PR0347 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
30 referred to in the present application as PR0347. In particular, Applicants have identified and isolated cDNA 
encoding a PR0347 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that portions of the PR0347 polypeptide have significant 
homology with various cysteine-rich secretory proteins. Accordingly, it is presently believed that PR0347 polypeptide 
disclosed in the present, application is a newly identified cysteine-rich secretory protein and may possess activity 
35 typical of the cysteine-rich secretory protein family. 
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9. Full-length PRQ354 Polyp eptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0354. In particular, Applicants have identified and isolated cDNA 
encoding a PR0354 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that portions of the PR0354 polypeptide have significant 
5 homology with the inter-alpha-trypsin inhibitor heavy chain protein. Accordingly, it is presently believed that 
PR0354 polypeptide disclosed in the present application is a newly identified inter-alpha-trypsin inhibitor heavy chain 
homolog. 

10. Full-length PR0355 Polypeptides 

10 The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 

referred to in the present application as PR0355. In particular, Applicants have identified and isolated cDNA 
encoding a PR0355 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence ah'gnment computer programs, Applicants found that various portions of the PR0355 polypeptide have 
significant homology with the CRTAM protein. Applicants have also found that the DNA encoding the PR0355 

15 polypeptide also has homology to the thymocyte activation and developmental protein, the H20A receptor, the H20B 
receptor, the poliovirus receptor and the Cercopithecus aethiops AGM delta 1 protein. Accordingly, it is presently 
believed that PR0355 polypeptide disclosed in die present application is a newly identified member of the CRTAM 
protein family. 

20 11. Full-length PR0357 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0357. In particular, Applicants have identified and isolated cDNA 
encoding a PR0357 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0357 polypeptide have 

25 significant homology with the acid labile subunit of insulin-like growth factor. Applicants have also found that non- 
coding regions of the DNA44804-1248 align with a human gene signature as described in WO 95/14772. Applicants 
have further found that non-coding regions of the DNA44804-1248 align with the adenovirus type 12/human 
recombinant viral DNA as described in Deuring and Doerfler, Gene . 26:283-289 (1983). Based on the coding region 
homology, it is presently believed that PR0357 polypeptide disclosed in the present application is a newly identified 

30 member of the leucine rich repeat family of proteins, and particularly, is related to the acid labile subunit of insulin- 
like growth factor. As such, PR0357 is likely to be involved in binding mechanisms, and may be part of a complex. 

12. Full-length PR0715 Polypeptides 
The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
35 referred to in the present application as PR0715. In particular, Applicants have identified and isolated cDNA 
molecules encoding PR0715 polypeptides, as disclosed in further detail in the Examples below. Using BLAST and 
. FastA sequence alignment computer programs, Applicants found that various portions of the PR0715 polypeptides 
have significant homology with the various members of the tumor necrosis family of proteins. Accordingly, it is 
presently believed that the PR0715 polypeptides disclosed in the present application are newly identified members 
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of the tumor necrosis factor family of proteins. 

13. Full-length PR03S3 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0353. In particular, Applicants have identified and isolated cDNA 
5 encoding PR0353 polypeptides, as disclosed in further detail in the Examples below. Using BLAST and, FastA 
sequence alignment computer programs, Applicants found that various portions of the PR0353 polypeptides have 
significant homology with the human and mouse complement proteins. Accordingly, it is presently believed that the 
PR0353 polypeptides disclosed in the present application are newly identified members of the complement protein 
family and possesses the ability to effect the inflammation process as is typical of the complement family of proteins. 

10 

14. Full-length PR0361 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0361. In particular, Applicants have identified and isolated cDNA 
encoding a PR0361 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
15 sequence alignment computer programs, Applicants found that various portions of the PR0361 polypeptide have 
significant homology with the mucin and chitinase proteins. Accordingly, it is presently believed that PR0361 
polypeptide disclosed in the present application is a newly identified member of the mucin and/or chitinase protein 
families and may be associated with cancer, plant pathogenesis or receptor functions typical of the mucin and 
chitinase protein families, respectively. 

20 

15. Full-length PR0365 Polypeptides 

The present invention provides newly identified and isolated nucleotide sequences encoding polypeptides 
referred to in the present application as PR0365. In particular, Applicants have identified and isolated cDNA 
encoding a PR0365 polypeptide, as disclosed in further detail in the Examples below. Using BLAST and FastA 
25 sequence alignment computer programs, Applicants found that various portions of the PR0365 polypeptide have 
significant homology with the human 2-19 protein. Accordingly, it is presently believed that PR0365 polypeptide 
disclosed in the present application is a newly identified member of the human 2-19 protein family. 

16. PRO Polypeptide Variants 

30 In addition to the full-length native sequence PRO polypeptides described herein, it is contemplated that PRO 

polypeptide variants can be prepared. PRO polypeptide variants can be prepared by introducing appropriate 
nucleotide changes into the PRO polypeptide DNA, or by synthesis of the desired PRO polypeptide. Those skilled 
in the art will appreciate that amino acid changes may alter post-translational processes of the PRO polypeptides, such 
as changing the number or position of glycosylation sites or altering the membrane anchoring characteristics. 

35 Variations in the native fulUength sequence PRO polypeptides or in various domains of the PRO 

polypeptides described herein, can be made, for example, using any of the techniques and guidelines for conservative 
and non-conservative mutations set forth, for instance, in U.S. Patent No. 5,364,934. Variations may be a 
substitution, deletion or insertion of one or more codons encoding the PRO polypeptide that results in a change in 
the amino acid sequence of the PRO polypeptide as compared with the native sequence PRO polypeptide. Optionally 
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the variation is by substitution of at least one amino acid with any other amino acid in one or more of the domains 
of the PRO polypeptide. Guidance in detennining which amino acid residue may be inserted, substituted or deleted 
without adversely affecting the desired activity may be found by comparing the sequence of the PRO polypeptide with 
that of homologous known protein molecules and minimizing the number of amino acid sequence changes made in 
regions of high homology. Amino acid substitutions can be the result of replacing one amino acid with another amino 
5 acid having similar structural and/or chemical properties, such as the replacement of a leucine with a serine, i.e., 
conservative amino acid replacements. Insertions or deletions may optionally be in the range of 1 to 5 amino acids. 
The variation allowed may be determined by systematically making insertions, deletions or substitutions of amino 
acids in the sequence and testing the resulting variants for activity in the in vitro assay described in the Examples 
below. 

0 In particular embodiments, conservative substitutions of interest are shown in Table 1 under the heading of 

preferred substitutions. If such substitutions result in a change in biological activity, then more substantial changes, 
denominated exemplary substitutions in Table 1, or as further described below in reference to amino acid classes, 
are introduced and the products screened. 



15 Table 1 





Original 


Exemplary 


Preferred 




Residue 


Substitutions 


Substitutions 


20 


Ala (A) 


val; leu; ile 


val 




Arg(R) 


lys; gin; asn 


lys 




Asn(N) 


gin; his; lys; arg 


gin 




Asp(D) 


ghi 


glu 




Cys (C) 


ser 


ser 


25 


Gln(Q) 


asn 


asn 




Glu(E) 


asp 


asp 




Gly(G) 


pro; ala 


ala 




His (H) 


asn; gin; lys; arg 


arg 




IleO) 


leu; val; met; ala; phe; 




30 




norleucine 


leu 




Leu (L) 


norleucine; ile; val; 








met; ala; phe 


ile 




Lys(K) 


arg; gin; asn 


arg 




Met (M) 


leu; phe; ile 


leu 


35 


Phe(F) 


leu; val; ile; ala; tyr 


leu 




Pro (P) 


ala 


ala 




Ser(S) 


thr 


thr 




ThrfT) 


ser 


ser 




Trp(W) 


tyr; phe 


tyr 


40 


Tyr(Y) 


trp; phe; thr; ser 


phe 




Val(V) 


ile; leu; met; phe; 






ala; norleucine 


leu 



Substantial modifications in function or immunological identity of the PRO polypeptide are accomplished 
45 by selecting substitutions that differ significantly in their effect on maintaining (a) the structure of the polypeptide 
backbone in the area of the substitution, for example, as a sheet or helical conformation, (b) the charge or 
• hydrophobic^ of the molecule at the target site, or (c) the bulk of the side chain. Naturally occurring residues are 
divided into groups based on common side-chain properties: 
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(1) hydrophobic: norleucine, met, aia, val, leu, ile; 

(2) neutral hydrophilic: cys, ser, thr; 

(3) acidic: asp, glu; 

(4) basic: asn, gin, his, lys, arg; 

(5) residues that influence chain orientation: gly t pro; and 
5 (6) aromatic: tip, tyr, phe. 

Non-conservative substitutions will entail exchanging a member of one of these classes for another class. 
Such substituted residues also may be introduced into the conservative substitution sites or, more preferably, into the 
remaining (non-conserved) sites. 

The variations can be made using methods known in the art such as oligonucleotide-mediated (site-directed) 

10 mutagenesis, alanine scanning, and PCR mutagenesis. Site-directed mutagenesis [Carter et al., Nucl. Acids Res. . 
J3:4331 (1986); Zoller et al, Nucl. Acids Res. . 1Q:6487 (1987)], cassette mutagenesis [Wells et al., fiene, 24:315 
(1985)], restriction selection mutagenesis [Wells et al., Philos. Trans. R. Soc. London SerA . 212:415 (1986)] or other 
known techniques can be performed on the cloned DNA to produce the desired PRO polypeptide variant DNA. 

Scanning amino acid analysis can also be employed to identify one or more amino acids along a contiguous 

15 sequence. Among the preferred scanning amino acids are relatively small, neutral amino acids. Such amino acids 
include alanine, glycine, serine, and cysteine. Alanine is typically a preferred scanning amino acid among this group 
because it eliminates the side-chain beyond the beta-carbon and is less likely to alter the main-chain conformation of 
the variant. Alanine is also typically preferred because it is the most common amino acid. Further, it is frequently 
found in both buried and exposed positions [Creighton, The Proteins . (W.H. Freeman & Co., N.Y.); Chothia, L 

20 Mol. Biol. . 150 :1 (1976)]. If alanine substitution does not yield adequate amounts of variant, an isoteric amino acid 
can be used. 

17. Modifications of PRO Polypeptides 
Covalent modifications of PRO polypeptides are included within the scope of this invention. One type of 
25 covalent modification includes reacting targeted amino acid residues of the PRO polypeptide with an organic 
derivatizing agent that is capable of reacting with selected side chains or the N- or C- terminal residues of the PRO 
polypeptide. Derivatization with bifunctional agents is useful, for instance, for crosslinking a PRO polypeptide to 
a water-insoluble support matrix or surface for use in the method for purifying anti-PRO polypeptide antibodies, and 
vice-versa. Commonly used crosslinking agents include, e.g., l,l-bis(diazoacetyl)-2-phenylethane, glutaraldehyde, 
30 N-hydroxysuccinirnide esters, for example, esters with 4-azidosalicylic acid, homobi functional imidoesters, including 
disuccinimidyl esters such as S^'-ditriiobistsuccinimidyipropionate), bifunctional maleimides such as bis-N- 
maleirnido-l,8-octane and agents such as memyl-3-[(p-azidophenyl)ditmo]propioimidate. 

Other modifications include deamidation of glutaminyl and asparaginyl residues to the corresponding 
glutamyl and aspartyl residues, respectively, hydroxylation of proline and lysine, phosphorylation of hydroxyl groups 
35 of seryl or threonyl residues, methylation of the a-amino groups of lysine, arginine, and histidine side chains [Y.E. 
Creighton, Proteins: Structure and Molecular Properties . W.H. Freeman & Co., San Francisco, pp. 79-86 (1983)], 
acetylation of the N-terminal amine, and amidation f any C -terminal carboxyl group. 

Another type of covalent modification of the PRO polypeptides included within the scope of this invention 
comprises altering the native glycosylation pattern of the polypeptide. "Altering the native glycosylation pattern" is 



27 



WO 99/28462 



PCI7US98/25I08 



intended for purposes herein to mean deleting one or more carbohydrate moieties found in a native sequence PRO 
polypeptide, and/or adding one or more glycosylation sites that are not present in the native sequence PRO 
polypeptide, and/or alteration of the ratio and/or composition of the sugar residues attached to the glycosylation 
site(s). 

Addition of glycosylation sites to the PRO polypeptide may be accomplished by altering the amino acid 
5 sequence. The alteration may be made, for example, by the addition of, or substitution by, one or more serine or 
threonine residues to the native sequence PRO polypeptide (for O-linked glycosylation sites). The PRO polypeptide 
amino acid sequence may optionally be altered through changes at the DNA level, particularly by mutating the DNA 
encoding the PRO polypeptide at preselected bases such that codons are generated that will translate into the desired 
amino acids. 

10 Another means of increasing the number of carbohydrate moieties on the PRO polypeptide polypeptide is 

by chemical or enzymatic coupling of glycosides to the polypeptide. Such methods are described in the art, e.g., in 
WO 87/05330 published 11 September 1987, and in Aplin and Wriston, CRC Crit. Rev. Biochem. . pp. 259-306 
(1981). 

Removal of carbohydrate moieties present on the PRO polypeptide may be accomplished chemically or 
15 enzymatically or by mutational substitution of codons encoding for amino acid residues that serve as targets for 
glycosylation. Chemical deglycosylation techniques are known in the art and described, for instance, by Hakimuddin, 
et al. t Arch. Biochem. Biophvs. . 252:52 (1987) and by Edge et al., AnaL Biochem. . 118:131 (1981). Enzymatic 
cleavage of carbohydrate moieties on polypeptides can be achieved by the use of a variety of endo- and exo- 
glycosidases as described by Thotakura et al., Meth. Enzvmol. . 128:350 (1987). 
20 Another type of covalent modification of PRO polypeptides of the invention comprises linking the PRO 

polypeptide to one of a variety of nonproteinaceous polymers, e.g., polyethylene glycol, polypropylene glycol, or 
polyoxyalkylenes, in the manner set forth in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144; 4,670,417; 
4.791,192 or 4,179,337. 

The PRO polypeptides of the present invention may also be modified in a way to form a chimeric molecule 
25 comprising a PRO polypeptide fused to another, heterologous polypeptide or amino acid sequence. In one 
embodiment, such a chimeric molecule comprises a fusion of the PRO polypeptide with a tag polypeptide which 
provides an epitope to which an anti-tag antibody can selectively bind. The epitope tag is generally placed at the 
amino- or carboxyl- terminus of the PRO polypeptide. The presence of such epitope-tagged forms of the PRO 
polypeptide can be detected using an antibody against the tag polypeptide. Also, provision of the epitope tag enables 
30 the PRO polypeptide to be readily purified by affinity purification using an anti-tag antibody or another type of affinity 
matrix that binds to the epitope tag. In an alternative embodiment, the chimeric molecule may comprise a fusion of 
the PRO polypeptide with an immunoglobulin or a particular region of an irnmunoglobulin. For a bivalent form of 
the chimeric molecule, such a fusion could be to the Fc region of an IgG molecule. 

Various tag polypeptides and their respective antibodies are well known in the art. Examples include poly- 
35 histidine (poly-his) or poly-histidine-glycine (poly-his-gly) tags; the flu HA tag polypeptide and its antibody 12CA5 
[Field et al., Mol. Cell. Biol. . g:2159-2165 (1988)]; the c-myc tag and the 8F9, 3C7, 6E10, G4, B7 and 9E10 
antibodies thereto [Evan et al., Molecular and Cellular Biology . 5:3610-3616 (1985)]; and the Herpes Simplex virus 
glycoprotein D (gD) tag and its antibody [Paborsky et al., Protein Engineering . &6):547-553 (1990)]. Other tag 
polypeptides include the Flag-peptide [Hopp et al, BioTechnology . 6:1204-1210 (1988)]; the KT3 epitope peptide 
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[Manin et al., Science . 255:192-194 (1992)]; an cc-tubulin epitope peptide [Skinner et al., J. Biol. Chem. . ?66: 15163- 
15166 (1991)]; and the T7 gene 10 protein peptide tag [Lutz-Freyennuth et al., Proc. Natl. Acad. Sci. USA . £7:6393- 
6397 (1990)]. 

18. Preparation of PRO Polypeptides 

5 The description below relates primarily to production of PRO polypeptides by culturing cells transformed 

or transfected with a vector containing the desired PRO polypeptide nucleic acid. It is, of course, contemplated that 
alternative methods, which are well known in the an, may be employed to prepare the PRO polypeptide. For 
instance, the PRO polypeptide sequence, or portions thereof, may be produced by direct peptide synthesis using solid- 
phase techniques [see, e.g., Stewart et al., Solid-Phase Peptide Synthesis . W.H. Freeman Co., San Francisco, CA 

10 (1969); Merrifield, J. Am. Chem. Soc. . £5:2149-2154 (1963)]. In vitro protein synthesis may be performed using 
manual techniques or by automation. Automated synthesis may be accomplished, for instance, using an Applied 
Biosystems Peptide Synthesizer (Foster City, CA) using manufacturer's instructions. Various portions of the desired 
PRO polypeptide may be chemically synthesized separately and combined using chemical or enzymatic methods to 
produce the full-length PRO polypeptide. 

15 

A. Jsolatjon ofPNA Encoding PRO Polypeptides 
DNA encoding PRO polypeptides may be obtained from a cDNA library prepared from tissue believed to 
possess the desired PRO polypeptide mRNA and to express it at a detectable level. Accordingly, human PRO 
polypeptide DNA can be conveniently obtained from a cDNA library prepared from human tissue, such as described 
20 in the Examples. The PRO polypeptide-encoding gene may also be obtained from a genomic library or by 
oligonucleotide synthesis. 

Libraries can be screened with probes (such as antibodies to the desired PRO polypeptide or oligonucleotides 
of at least about 20-80 bases) designed to identify the gene of interest or the protein encoded by it. Screening the 
cDNA or genomic library with the selected probe may be conducted using standard procedures, such as described 
25 in Sambrook et al. , Molecular Cloning: A Laboratory Manual (New York: Cold Spring Harbor Laboratory Press , 
1989). An alternative means to isolate the gene encoding the desired PRO polypeptide is to use PCR methodology 
[Sambrook et al M supra : Dieffenbach et al., PCR PrimenA Laboratory Manual (Cold Spring Harbor Laboratory 
Press, 1995)]. 

The Examples below describe techniques for screening a cDNA library. The oligonucleotide sequences 
30 selected as probes should be of sufficient length and sufficiently unambiguous that false positives are minimized. The 
oligonucleotide is preferably labeled such that it can be detected upon hybridization to DNA in the library being 
screened. Methods of labeling are well known in the art, and include the use of radiolabels like M P-labeled ATP, 
biodnylation or enzyme labeling. Hybridization conditions, including moderate stringency and high stringency, are 
provided in Sambrook et al., sypia. 
35 Sequences identified in such library screening methods can be compared and aligned to other known 

sequences deposited and available in public databases such as GenBank or other private sequence databases. 
Sequence identity (at either the amino acid or nucleotide level) within defined regions of the molecule or across the 
full-length sequence can be determined through' sequence alignment using computer software programs such as 
BLAST, ALIGN, DNAstar, and INHERIT which employ various algorithms to measure homology. 
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Nucleic acid having protein coding sequence may be obtained by screening selected cDNA or genomic 
libraries using the deduced amino acid sequence disclosed herein for the first time, and, if necessary, using 
conventional primer extension procedures as described in Sambrook et al., supra , to detect precursors and processing 
intermediates of mRNA that may not have been reverse-transcribed into cDNA. 

5 B. Selection and Transformati on of Host Cells 

Host cells are transfected or transformed with expression or cloning vectors described herein for PRO 
polypeptide production and cultured in conventional nutrient media modified as appropriate for inducing promoters, 
selecting transformants, or amplifying the genes encoding the desired sequences. The culture conditions, such as 
media, temperature, pH and the like, can be selected by the skilled artisan without undue experimentation. In 
10 general, principles, protocols, and practical techniques for maximizing the productivity of cell cultures can be found 
in Mammalian. Cell PiptepfaiQlogy; a Practical ApprQaPh, M. Butler, ed. (IRL Press, 1991) and Sambrook et al., 
supra . 

Methods of transfection are known to the ordinarily skilled artisan, for example, CaP0 4 and electroporation. 
Depending on the host cell used, transformation is performed using standard techniques appropriate to such cells, 

15 The calcium treatment employing calcium chloride, as described in Sambrook et al., supra , or electroporation is 
generally used for prokaryotes or other cells that contain substantial cell-wall barriers. Infection with Agrobacterium 
tumefaciens is used for transformation of certain plant cells, as described by Shaw et al., Gene . 21:315 (1983) and 
WO 89/05859 published 29 June 1989. For mammalian cells without such cell walls, the calcium phosphate 
precipitation method of Graham and van der Eb, Virology . 52:456457 (1978) can be employed. General aspects 

20 of mammalian cell host system transformations have been described in U.S. Patent No. 4,399,216. Transformations 
into yeast are typically carried out according to the method of Van Solingen et al., J. Bact. . 12Q:946 (1977) and Hsiao 
al., Proc. Natl. Acad. Sci. (USAl 26:3829 (1979). However, other methods for introducing DNA into cells, such 
as by nuclear microinjection, electroporation, bacterial protoplast fusion with intact cells, or polycations, e.g., 
polybrene, polyornithine, may also be used. For various techniques for transforming mammalian cells, see Keown 

25 et al., Methods in Enzvmologv . 125:527-537 (1990) and Mansour et al., Nature . 336:348-352 (1988). 

Suitable host cells for cloning or expressing the DNA in the vectors herein include prokaryote, yeast, or 
higher eukaryote cells. Suitable prokaryotes include but are not limited to eubacteria, such as Gram-negative or 
Gram-positive organisms, for example, Enterobacteriaceae such as E. coli. Various E. coli strains are publicly 
available, such as E. coliYLYl strain MM294 (ATCC 31,446); E. coU XI 776 (ATCC 31,537); E. coU strain W3 110 

30 (ATCC 27,325) and K5 772 (ATCC 53,635). Other suitable prokaryotic host cells include Enterobacteriaceae such 
as Escherichia, e.g.,E. coli, Enterobacter, Erwinia, Klebsiella, Proteus, Salmonella, e.g., Salmonella typhimurium, 
Serratia, e.g., Serratia marcescans, and Shigella, as well as Bacilli such as B. subtilis and B. licheniformis (e.g., B. 
licheniformis 41P disclosed in Dp 266,710 published 12 April 1989), Pseudomonas such as P. aeruginosa, and 
Streptomyces: Various E. coli strains are publicly available, such as E. coli K12 strain MM294 (ATCC 31,446); E. 

35 coli X1776 (ATCC 31,537); E. coli strain W3110 (ATCC 27,325); and K5 772 (ATCC 53,635). These examples 
are illustrative rather than limiting. Strain W3110 is one particularly preferred host or parent host because it is a 
common host strain for recombinant DNA product fermentations. Preferably, the host cell secretes minimal amounts 
of proteolytic enzymes. For example, strain W3110 may be modified to effect a genetic mutation in the genes 
encoding proteins endogenous to the host, with examples of such hosts including E. coli W31 10 strain I A2, which 

30 



WO 99/28462 



PCIYUS98/25If>8 



has the complete genotype tonA ; E. coli W3110 strain 9E4, which has the complete genotype tonA ptr3\ E. coli 
W3110 strain 27C7 (ATCC 55,244), which has the complete genotype tonA ptr3 phoA E15 (argF~lac)169 degP 
ompTkarf; E. coli W3110 strain 37D6, which has the complete genotype tonA ptr3phoA E15 (argF-lac)169 degP 
ompT rbs7ilvGkari\E. coli W31 10 strain 40B4 f which is strain 37D6 with a non-kanamycin resistant degP deletion 
mutation; and an E. coli strain having mutant periplasmic protease disclosed in U.S. Patent No. 4,946,783 issued 7 
August 1990. Alternatively, in vitro methods of cloning, e.g., PCR or other nucleic acid polymerase reactions, are 
suitable. 

In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are suitable cloning or 
expression hosts for PRO polypeptide-encoding vectors. Saccharomyces cerevisiae is a commonly used lower 
eukaryotic host microorganism. Others include Schitosaccharomyces pombe (Beach and Nurse, Nature . 290 : 140 
[1981]; EP 139,383 published 2 May 1985); Kluyveromyces hosts (U.S. Patent No. 4,943,529; Fleer et al. % 
Bio/Technolcfv . 2: 968-975 (1991)) such as, e.g., K. lactis (MW98-8C, CBS683, CBS4574; Louvencourt et ai, L 
Bacteriol. . 737 [1983]), K. fragiUs (ATCC 12,424), K. bulgaricus (ATCC 16,045), K. wickeramii (ATCC 24,178), 
K. wahii (ATCC 56,500), K. drosophilarum (ATCC 36,906; Van den Berg et ai, Biotechnology . 8: 135 (1990)), 
K . thermotolerans, and K. marxianus; yarrowia (EP 402,226); Pichia pastoris (EP 183,070; Sreekrishna et al., L. 
Basic Microbiol. . 28: 265-278 [1988]); Candida; Trichoderma reesia (EP 244,234); Neurospora crassa (Case et al. t 
Proc. Natl. Acad. Sci. USA . 26: 5259-5263 [1979]); Schwanniomyces such as Schwanniomyces occidentalis (EP 
394,538 published 31 October 1990); and filamentous fungi such as, e.g., Neurospora, Penicitiium, Tolypocladium 
(WO 91/00357 published 10 January 1991), and Aspergillus hosts such as A. nidulans (Ballance et a/., Biochem, 
Biophvs. Res. Commun.. JJ2: 284-289 [1983]; Tilburn et ai, Gene, 2fc 205-221 [1983]; Yelton ei ai, Proc t Natl. 
Acad. Sci. USA . 21: 1470-1474 [1984]) and A. niger (Kelly and Hynes, EMBO J. . £. 475-479 [1985]). 
Methylotropic yeasts are suitable herein and include, but are not limited to, yeast capable of growth on methanol 
selected from the genera consisting of Hansenula, Candida, Kloeckera, Pichia, Saccharomyces, Torulopsis, and 
Ehodotorula. A list of specific species that are exemplary of this class of yeasts may be found in C. Anthony, The 
Piochemistry of Methylotrophs, 269 (1982). 

Suitable host cells for the expression of glycosylated PRO polypeptides are derived from multicellular 
organisms. Examples of invertebrate cells include insect cells such as Drosophila S2 and Spodoptera Sf9, as well 
as plant cells. Examples of useful mammalian host cell lines include Chinese hamster ovary (CHO) and COS cells. 
More specific examples include monkey kidney CV1 line transformed by SV40 (COS-7, ATCC CRL 1651); human 
embryonic kidney line (293 or 293 cells subcloned for growth in suspension culture, Graham et al., J. Gen Virol. . 
2£:59 (1977)); Chinese hamster ovary cells/-DHFR (CHO, Urlaub and Chasin, Proc. Natl. Acad. Sci. USA . 22:4216 
(1980)); mouse Sertoli cells (TM4, Mather, Biol. Reprod. . 23:243-251 (1980)); human lung cells (W138, ATCC CCL 
75); human liver cells (Hep G2, HB 8065); and mouse mammary tumor (MMT 060562, ATCC CCL51). The 
selection of the appropriate host cell is deemed to be within the skill in the art. 

C, Selection and Use of a RepHcable Vector 
Hie nucleic acid (e.g., cDNA or genomic DNA) encoding a desired PRO polypeptide may be inserted into 
a replicable vector for cloning (amplification of the DNA) or for expression. Various vectors are publicly available. 
The vector may, for example, be in the form of a plasmid, cosmid, viral particle, or phage. The appropriate nucleic 
acid sequence may be inserted into the vector by a variety of procedures. In general, DNA is inserted into an 
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appropriate restriction endonuclease siie(s) using techniques known in the art. Vector components generally include, 
but are not limited to, one or more of a signal sequence, an origin of replication, one or more marker genes, an 
enhancer element, a promoter, and a transcription termination sequence. Construction of suitable vectors containing 
one or more of these components employs standard ligation techniques which are known to the skilled artisan. 

The PRO polypeptide of interest may be produced recombinantly not only directly, but also as a fusion 
5 polypeptide with a heterologous polypeptide, which may be a signal sequence or other polypeptide having a specific 
cleavage site at the N-terminus of the mature protein or polypeptide. In general, the signal sequence may be a 
component of the vector, or it may be a part of the PRO polypeptide DNA that is inserted into the vector. The signal 
sequence may be a prokaryotic signal sequence selected, for example, from the group of the alkaline phosphatase, 
penicillinase, Ipp, or heat-stable enterotoxin II leaders. For yeast secretion the signal sequence may be, e.g., the 

10 yeast invertase leader, alpha factor leader (including Saccharomyces and Kluyveromyces a-factor leaders, the latter 
described in U.S. Patent No. 5,010,182), or acid phosphatase leader, the C. albicans glucoamylase leader (EP 
362,179 published 4 April 1990), or the signal described in WO 90/13646 published 15 November 1990. In 
mammalian cell expression, mammalian signal sequences may be used to direct secretion of the protein, such as signal 
sequences from secreted polypeptides of the same or related species, as well as viral secretory leaders. 

15 Both expression and cloning vectors contain a nucleic acid sequence that enables the vector to replicate in 

one or more selected host cells. Such sequences are well known for a variety of bacteria, yeast, and viruses. The 
origin of replication from the plasmid pBR322 is suitable for most Gram-negative bacteria, the 2p plasmid origin is 
suitable for yeast, and various viral origins (SV40, polyoma, adenovirus, VSV or BPV) are useful for cloning vectors 
in mammalian cells. 

20 Expression and cloning vectors will typically contain a selection gene, also termed a selectable marker. 

Typical selection genes encode proteins that (a) confer resistance to antibiotics or other toxins, e.g., ampicillin, 
neomycin, methotrexate, or tetracycline, (b) complement auxotrophic deficiencies, or (c) supply critical nutrients not 
available from complex media, e.g. , the gene encoding D-alanine racemase for Bacilli. 

An example of suitable selectable markers for mammalian cells are those that enable the identification of 

25 cells competent to take up the PRO polypeptide nucleic acid, such as DHFR or thymidine kinase. An appropriate 
host cell when wild-type DHFR is employed is the CHO cell line deficient in DHFR activity, prepared and 
propagated as described by Urlaub et al., Proc. Natl. Ac ad. Sci. USA . 2Z:4216 (1980). A suitable selection gene 
for use in yeast is the trp\ gene present in the yeast plasmid YRp7 [Stinchcomb et al., Nature . 282:39 (1979); 
Kingsman et al., Qene, 2:141 (1979); Tschemper et al., Gene, JQ:157 (1980)]. The trp\ gene provides a selection 

30 marker for a mutant strain of yeast lacking the ability to grow in tryptophan, for example, ATCC No. 44076 or PEP4- 
1 [Jones, Genetics . 85:12 (1977)]. 

Expression and cloning vectors usually contain a promoter operably linked to the PRO polypeptide nucleic 
acid sequence to direct mRNA synthesis. Promoters recognized by a variety of potential host cells are well known. 
Promoters suitable for use with prokaryotic hosts include the P-lactamase and lactose promoter systems [Chang et 

35 al., Nature, 22:615 (1978); Goeddel el al., Nature . 2fil:544 (1979)], alkaline phosphatase, a tryptophan (trp) 
promoter system [Goeddel, Nucleic Acids Res. . 8:4057 (1980); EP 36,776], and hybrid promoters such as the tac 
• promoter (de?oer etal., Proc. Natl. Acad. Sci. USA .. 80:21-25 (1983)]. Promoters for use in bacterial systems also' 
will contain a Shine-Dalgarno (S.D.) sequence operably linked to the DNA encoding the desired PRO polypeptide. 
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Examples of suitable promoting sequences for use with yeast hosts include the promoters for 3- 
phosphoglycerate kinase ptzeman et al., J. Biol.Chem. . 255:2073 (1980)1 or other glycolytic enzymes [Hess et al., 
J. Adv. Enzvme Reg. . 1:149 (1968); Holland, Biochemistry . 17:4900 (1978)], such as enolase, glyceraidehyde-3- 
phosphate dehydrogenase, hexokinase, pyruvate decarboxylase, phosphofructokinase, glucose-6-phosphate isomerase, 
3-phosphoglycerate mutase, pyruvate kinase, triosephosphate isomerase, phosphoglucose isomerase, and glucokinase. 
5 Other yeast promoters, which are inducible promoters having the additional advantage of transcription 

controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2, isocytochrome C, acid 
phosphatase, degradative enzymes associated with nitrogen metabolism, metallothionein, glyceraldehyde-3-phosphate 
dehydrogenase, and enzymes responsible for maltose and galactose utilization. Suitable vectors and promoters for 
use in yeast expression are further described in EP 73,657. 
[0 PRO polypeptide transcription from vectors in mammalian host cells is controlled, for example, by 

promoters obtained from the genomes of viruses such as polyoma virus, fowlpox virus (UK 2,21 1 ,504 published 5 
July 1989), adenovirus (such as Adenovirus 2), bovine papilloma virus, avian sarcoma virus, cytomegalovirus, a 
retrovirus, hepatitis-B virus and Simian Virus 40 (SV40), from heterologous mammalian promoters, e.g. , the actin 
promoter or an immunoglobulin promoter, and from heat-shock promoters, provided such promoters are compatible 
15 with the host cell systems. 

Transcription of a DNA encoding the desired PRO polypeptide by higher eukaryotes may be increased by 
inserting an enhancer sequence into the vector. Enhancers are cis-acting elements of DNA, usually about from 10 
to 300 bp, that act on a promoter to increase its transcription. Many enhancer sequences are now known from 
mammalian genes (globin, elastase, albumin, a-fetoprotein, and insulin). Typically, however, one will use an 
20 enhancer from a eukaryotic cell vims. Examples include the S V40 enhancer on the late side of the replication origin 
(bp 100-270), the cytomegalovirus early promoter enhancer, the polyoma enhancer on the late side of the replication 
origin, and adenovirus enhancers. The enhancer may be spliced into the vector at a position 5* or 3' to the PRO 
polypeptide coding sequence, but is preferably located at a site 5' from the promoter. 

Expression vectors used in eukaryotic host cells (yeast, fungi, insect, plant, animal, human, or nucleated 
25 cells from other multicellular organisms) will also contain sequences necessary for the termination of transcription 
and for stabilizing the mRNA. Such sequences are commonly available from the 5' and, occasionally 3', untranslated 
regions of eukaryotic or viral DNAs or cDNAs. These regions contain nucleotide segments transcribed as 
polyadenylated fragments in the untranslated portion of the mRNA encoding PRO polypeptides. 

Still other methods, vectors, and host ceils suitable for adaptation to the synthesis of PRO polypeptides in 
30 recombinant vertebrate cell culture are described in Gething et al., Nature . 222:620-625 (1981); Mantei et al., 
Nature . 281:40-46 (1979); EP 117,060; and EP 117,058. 

D. petectin? Gene Amplification/Expression 
Gene ampufication and/or expression may be measured in a sample directly, for example, by conventional 
35 Southern blotting. Northern blotting to quantitate the transcription of mRNA [Thomas. Proc. Natl. Acad. Sci. USA . 
77:5201-5205 (1980)], dot blotting (DNA analysis), or in situ hybridization, using an appropriately labeled probe, 
based on the sequences provided herein. Alternatively, antibodies may be employed that can recognize specific 
duplexes, including DNA duplexes, RNA duplexes, and DNA-RNA hybrid duplexes or DNA-protein duplexes. The 
antibodies in turn may be labeled and the assay may be carried out where the duplex is bound to a surface, so that 
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upon the formation of duplex on the surface, the presence of antibody bound to the duplex can be detected. 

Gene expression, alternatively, may be measured by immunological methods, such as immunohistochemical 
staining of cells or tissue sections and assay of cell culture or body fluids, to quamitate directly the expression of gene 
product. Antibodies useful for inununohistochemical staining and/or assay of sample fluids may be either monoclonal 
or polyclonal, and may be prepared in any mammal. Conveniently, the antibodies may be prepared against a native 
5 sequence PRO polypeptide or against a synthetic peptide based on the DNA sequences provided herein or against 
exogenous sequence fused to a PRO polypeptide DNA and encoding a specific antibody epitope. 

E. Purification of Polypeptide 
Forms of PRO polypeptides may be recovered from culture medium or from host cell lysates. If membrane- 
10 bound, it can be released from the membrane using a suitable detergent solution (e.g. Triton-X 100) or by enzymatic 
cleavage. Cells employed in expression of PRO polypeptides can be disrupted by various physical or chemical 
means, such as freeze-thaw cycling, sonication, mechanical disruption, or cell lysing agents. 

It may be desired to purify PRO polypeptides from recombinant cell proteins or polypeptides. The following 
procedures are exemplary of suitable purification procedures: by fractionation on an ion-exchange column; ethanol 
15 precipitation; reverse phase HPLC; chromatography on silica or on a cation-exchange resin such as DEAE; 
chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; gel filtration using, for example, Sephadex G-75; 
protein A Sepharose columns to remove contarninants such as IgG; and metal chelating columns to bind epitope- 
tagged forms of the PRO polypeptide. Various methods of protein purification may be employed and such methods 
are known in the art and described for example in Deutscher, Methods in Enzvmologv . 182 (1990); Scopes, Protein 
20 Purification: Principles and Practice . Springer-Verlag, New York (1982). The purification step(s) selected will 
depend, for example, on the nature of the production process used and the particular PRO polypeptide produced. 

19. Uses for PRO Polypeptides 
Nucleotide sequences (or their complement) encoding the PRO polypeptides of the present invention have 
25 various applications in the art of molecular biology, including uses as hybridization probes, in chromosome and gene 
mapping and in the generation of anti-sense RNA and DNA. PRO polypeptide-encoding nucleic acid will also be 
useM for the preparation of PRO polypeptides by the recombinant techniques described herein. 

The full-length native sequence PRO polypeptide-encoding nucleic acid or portions thereof, may be used 
as hybridization probes for a cDNA library to isolate the full-length PRO polypeptide gene or to isolate still other 
30 genes (for instance, those encoding naturally-occuning variants of the PRO polypeptide or PRO polypeptides from 
other species) which have a desired sequence identity to the PRO polypeptide nucleic acid sequences. Optionally, 
the length of the probes will be about 20 to about 50 bases. The hybridization probes may be derived from the 
nucleotide sequence of any of the DNA molecules disclosed herein or from genomic sequences including promoters, 
enhancer elements and introns of native sequence PRO polypeptide encoding DNA. By way of example, a screening 
35 method will comprise isolating the coding region of the PRO polypeptide gene using the known DNA sequence to 
synthesize a selected probe of about 40 bases. Hybridization probes may be labeled by a variety of labels, including 
radionucleotides such as "P. or 33 S, or enzymatic labels such as alkaline phosphatase coupled to the probe via 
avidin/biotin coupling systems. Labeled probes having a sequence complementary to that of the specific PRO 
polypeptide gene of the present invention can be used to screen libraries of human cDNA, genomic DNA or mRNA 
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to determine which members of such libraries the probe hybridizes to. Hybridization techniques are described in 
further detail in the Examples below. 

The ESTs disclosed in the present application may similarly be employed as probes, using the methods 
disclosed herein. 

The probes may also be employed in PCR techniques to generate a pool of sequences for identification of 

5 closely related PRO polypeptide sequences. 

Nucleotide sequences encoding a PRO polypeptide can also be used to construct hybridization probes for 
mapping the gene which encodes that PRO polypeptide and for the genetic analysis of individuals with genetic 
disorders. The nucleotide sequences provided herein may be mapped to a chromosome and specific regions of a 
chromosome using known techniques, such as in situ hybridization, linkage analysis against known chromosomal 

10 markers, and hybridization screening with libraries. 

When the coding sequence for the PRO polypeptide encodes a protein which binds to another protein, the 
PRO polypeptide can be used in assays to identify its ligands. Similarly, inhibitors of the receptor/ligand binding 
interaction can be identified. Proteins involved in such binding interactions can also be used to screen for peptide 
or small molecule inhibitors or agonists of the binding interaction. Screening assays can be designed to find lead 

15 compounds that mimic the biological activity of a native PRO polypeptide or a ligand for the PRO polypeptide. Such 
screening assays will include assays amenable to high-throughput screening of chemical libraries, making them 
particularly suitable for identifying small molecule drug candidates. Small molecules contemplated include synthetic 
organic or inorganic compounds. The assays can be performed in a variety of formats, including protein-protein 
binding assays, biochemical screening assays, immunoassays and cell based assays, which are well characterized in 

20 the art. 

Nucleic acids which encode a PRO polypeptide or its modified forms can also be used to generate either 
transgenic animals or "knock out" animals which, in turn, are useful in the development and screening of 
therapeutically useful reagents. A transgenic animal (e.g., a mouse or rat) is an animal having cells that contain a 
transgene, which transgene was introduced into the animal or an ancestor of the animal at a prenatal, e.g., an 
25 embryonic stage. A transgene is a DNA which is integrated into the genome of a cell from which a transgenic animal 
develops. In one embodiment, cDNA encoding a PRO polypeptide of interest can be used to clone genomic DNA 
encoding the PRO polypeptide in accordance with established techniques and the genomic sequences used to generate 
transgenic animals that contain ceils which express DNA encoding the PRO polypeptide. Methods for generating 
transgenic animals, particularly animals such as mice or rats, have become conventional in the art and are described, 
30 for example, in U.S. Patent Nos. 4,736,866 and 4,870,009. Typically, particular cells would be targeted for PRO 
polypeptide transgene incorporation with tissue-specific enhancers. Transgenic animals that include a copy of a 
' transgene encoding a PRO polypeptide introduced into the germ line of the animal at an embryonic stage can be used 
to examine the effect of increased expression of DNA encoding the PRO polypeptide. Such animals can be used as 
. tester animals for reagents thought to confer protection from, for example, pathological conditions associated with 
35 its overexpression. In accordance with this facet of the invention, an animal is treated with the reagent and a reduced 
incidence of the pathological condition, compared to untreated animals bearing the transgene, would indicate a 
potential therapeutic intervention for the pathological condition. 

Alternatively, non-human homologues of PRO polypeptides can be used to construct a PlRO polypeptide 
"knock out" animal which has a defective or altered gene encoding the PRO polypeptide of interest as a result of 
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homologous recombination between the endogenous gene encoding the PRO polypeptide and altered genomic DNA 
encoding the PRO polypeptide introduced into an embryonic cell of the animal. For example, cDNA encoding a PRO 
polypeptide can be used to clone genomic DNA encoding the PRO polypeptide in accordance with established 
techniques. A portion of the genomic DNA encoding a PRO polypeptide can be deleted or replaced with another 
gene, such as a gene encoding a selectable marker which can be used to monitor integration. Typically, several 

5 kilobases of unaltered flanking DNA (both at the 5' ana* 3* ends) are included in the vector [see e.g., Thomas and 
Capecchi, £ej], 51:503 (1987) for a description of homologous recombination vectors]. The vector is introduced into 
an embryonic stem cell line (e.g., by electroporation) and cells in which the introduced DNA has homologously 
recombined with the endogenous DNA are selected [see e.g., Li et al., CeH, 62:915 (1992)]. The selected cells are 
then injected into a blastocyst of an animal (e.g., a mouse or rat) to form aggregation chimeras [see e.g., Bradley, 

10 in Teratocarcinomas and Embryonic Stem Cells: A Practical Approach, E. J. Robertson, ed. (IRL, Oxford, 1987), 
pp. 113-152]. A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal and the 
embryo brought to term to create a "knock out" animal. Progeny harboring the homologously recombined DNA in 
their germ cells can be identified by standard techniques and used to breed animals in which all cells of the animal 
contain the homologously recombined DNA. Knockout animals can be characterized for instance, for their ability 

15 to defend against certain pathological conditions and for their development of pathological conditions due to absence 
of the PRO polypeptide . 

When in vivo administration of a PRO polypeptide is employed, normal dosage amounts may vary from 
about 10 ng/kg to up to 100 mg/kg of mammal body weight or more per day, preferably about 1 /ig/kg/day to 10 
mg/kg/day, depending upon the route of administration. Guidance as to particular dosages and methods of delivery 
20 is provided in the literature; see, for example, U.S. Pat. Nos. 4,657,760; 5,206,344; or 5,225,212. It is anticipated 
that different formulations will be effective for different treatment compounds and different disorders, that 
administration targeting one organ or tissue, for example, may necessitate delivery in a manner different from that 
to another organ or tissue. 

Where sustained-release administration of a PRO polypeptide is desired in a formulation with release 
25 characteristics suitable for the treatment of any disease or disorder requiring administration of the PRO polypeptide, 
microencapsulation of the PRO polypeptide is contemplated. Microencapsulation of recombinant proteins for 
sustained release has been successfully performed with human growth hormone (rhGH), interferon- (rhIFN- ), 
interieukin-2, and MN rgpl20. Johnson et al, Nat. Med. . 2: 795-799 (1996); Yasuda. Biomed. Ther. . 1221- 
1223 (1993); Hora et a/., Bio/Technology. £: 755-758 (1990); Cleland, "Design and Production of Single 
30 Inminization Vaccines Using Polylactide Polyglycolide Microsphere Systems, " in Vaccine Design: The Subunit and 
Adjuvant Approach . Powell and Newman, eds, (Plenum Press: New York, 1995), pp. 439-462; WO 97/03692, WO 
96/40072, WO 96/07399; and U.S Pat. No. 5,654,010. 

The sustained-release formulations of these proteins were developed using poly-Iactic-coglycolic acid 
(PLGA) polymer due to its biocompatibility and wide range of biodegradable properties. The degradation products 
35 of PLGA, lactic and glycolic acids, can be cleared quickly within the human body. Moreover, the degradability of 
this polymer can be adjusted from months to years depending on its molecular weight and composition. Lewis, 
"Controlled release of bioacuve agents from lactide/glycolide polymer," in: M. Chasin and R. Langer (Eds.), 
Biodegradab le Polymers as Drug Delivery Systems (Marcel Dekker: New York, 1990), pp. 1-41. 
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For example, for a formulation that can provide a dosing of approximately 80 g/kg/day in mammals with 
a maximum body weight of 85 kg, the largest dosing would be approximately 6.8 mg of the PRO polypeptide per day. 
In order to achieve this dosing level, a sustained- release formulation which contains a roaximum possible protein 
loading (15-20% w/w PRO polypeptide) with the lowest possible initial burst (<20%) is necessary. A continuous 
(zero-order) release of the PRO polypeptide from microparticles for 1-2 weeks is also desirable. In addition, the 

5 encapsulated protein to be released should maintain its integrity and stability over the desired release period, 

PR0241 polypeptides of the present invention which possess biological activity related to that of the 
endogenous biglycan protein may be employed both in vivo for therapeutic purposes and in vitro. Those of ordinary 
skill in the art will well know how to employ the PR0241 polypeptides of the present invention for such purposes. 
Chordin is a candidate gene for a dysmorphia syndrome known as Cornelia de Lange Syndrome (CDL) 

10 which is characterized by distinctive facial features (low anterior hairline, synophrys, antenerted nares, maxillary 
prognathism, long philtrum, 'carp' mouth), prenatal and postnatal growth retardation, mental retardation and, often 
but not always, upper limb abnormalities. There are also rare cases where CDL is present in association with 
thrombocytopenia. The gene for CDL has been mapped by linkage to 3q26.3 (OMIM #122470). Xchd involvement 
in early Xenopus patterning and nervous system development makes CHD in intriguing candidate gene. CHD maps 

15 to the appropriate region on chromosome 3. It is very close to THPO, and deletions encompassing both THPO and 
CHD could result in rare cases of thrombocytopenia and developmental abnormalities. In situ analysis of CD 
revealed that almost all adult tissues are negative for CHD expression, the only positive signal was observed in the 
cleavage line of the developing synovial joint forming between the femoral head and acetabulum (hip joint) implicating 
CHD in the development and presumably growth of long bones. Such a function, if disrupted, could result in growth 

20 retardation. 

Hie human CHD amino acid sequence predicted from the cDNA is 50% identical (and 66% conserved) to 
Xchd. All 40 cysteines in the 4 cysteine-rich domains are conserved. These cysteine rich domains are similar to 
those observed in thrombospondin, procollagen and von Willebrand factor. Bornstein, P. FASEB J fi: 3290-3299 
(1992); Hunt, L. & Barker, W. Biochem, Biophys. Res. Common. JM: 876-882 (1987). 

25 The human CHD locus (genomic PR0243) comprises 23 exons in 9.6 kb of genomic DNA. The initiating 

methionine is in exon 1 and the stop codon in exon 23. A CpG island is located at the 5' and of the gene, beginning 
approximately 100 bp 5' of exon 1 and extends through the first exon and ends within the first intron. The THPO 
and CHD loci are organized in a head-to-head fashion with approximately 2.2 kb separating their transcription start 
sites. At the protein level, PR0243 is 51 % identical to Xenopus chordin (Xchd). AH forty cysteines in the one amino 

30 terminal and three carboxy terminal cysteine-rich clusters are conserved. 

PR0243 is a 954 amino acid polypeptide having a signal sequence at residues 1 to about 23. There are 4 
cysteine clusters: (1) residues about 51 to about 125; (2) residues about 705 to about 761; (3) residues about 784 to 
about 849; and (4) residues about 897 to about 931 . There are potential leucine zippers at residues about 3 15 to about 
396, and N-glycosylation sites at residues 217 , 351 , 365 and 434. 

35 PR0299 polypeptides and portions thereof which have homology to the notch protein may be useful for in 

vivo therapeutic purposes, as well as for various other applications. The identification of novel notch proteins and 
related molecules may be relevant to a number, of human disorders such as those effecting development. Thus, the 
identification of new notch proteins and notch-like molecules is of special importance in that such proteins may serve 
as potential therapeutics for a variety of different human disorders. Such polypeptides may also play important roles 
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in biotechnological and medical research as well as various industrial applications. As a result, there is particular 
scientific and medical interest in new molecules, such as PR0299. 

PR0323 polypeptides of the present invention which possess biological activity related to that of one or more 
endogenous dipeptidase proteins may be employed both in vivo for therapeutic purposes and in vitro. Those of 
ordinary skill in the art will well know how to employ the PR0323 polypeptides of the present invention for such 
5 purposes. 

PR0327 polypeptides of the present invention which possess biological activity related to that of the 
endogenous prolactin receptor protein may be employed both in vivo for therapeutic purposes and in vitro. Those 
of ordinary skill in the art will well know how to employ the PR0327 polypeptides of the present invention for such 
purposes. PR0327 polypeptides which possess the ability to bind to prolactin may function both in vitro and in vivo 

10 as prolactin antagonists. 

PR0233 polypeptides and portions thereof which have homology to reductase may also be useful for in vivo 
therapeutic purposes, as well as for various other applications. The identification of novel reductase proteins and 
related molecules may be relevant to a number of human disorders such as inflammatory disease, organ failure, 
atherosclerosis, cardiac injury, infertility, birth defects, premature aging, AIDS, cancer, diabetic complications and 

15 mutations in general. Given that oxygen free radicals and antioxidants appear to play important roles in a number 
of disease processes, the identification of new reductase proteins and reductasc-like molecules is of special importance 
in that such proteins may serve as potential therapeutics for a variety of different human disorders. Such polypeptides 
may also play important roles in biotechnological and medical research, as well as various industrial applications. 
As a result, there is particular scientific and medical interest in new molecules, such as PR0233. 

20 PR0344 polypeptides and portions thereof which have homology to complement proteins may also be useful 

for in vivo therapeutic purposes, as well as for various other applications. The identification of novel complement 
proteins and related molecules may be relevant to a number of human disorders such as effecting the inflammatory 
response of cells of the immune system. Thus, the identification of new complement proteins and complement-like 
molecules is of special importance in that such proteins may serve as potential therapeutics for a variety of different 

25 human disorders. Such polypeptides may also play important roles in biotechnological and medical research as well 
as various industrial applications. As a result, mere is particular scientific and medical interest in new molecules, 
such as PR0344. 

PR0347 polypeptides of the present invention which possess biological activity related to that of cysteine- 
rich secretory proteins may be employed bom in vivo for therapeutic purposes and in vitro: Those of ordinary skill 
30 in the art will well know how to employ the PR0347 polypeptides of the present invention for such purposes. 

PR0354 polypeptides of the present invention which possess biological activity related to that of the heavy 
chain of the inter-alpha-trypsin inhibitor protein may be employed both in vivo for therapeutic purposes and in vitro. 
Those of ordinary skill in the art will well know how to employ the PR0354 polypeptides of the present invention 
for such purposes. 

35 PR0355 polypeptides and portions thereof which have homology to CRTAM may also be useful for in vivo 

therapeutic purposes, as well as for various other applications. The identification of novel molecules associated with 
T ceHs may be relevant to a number of human disorders such as conditions involving the immune system in general. 
Given that the CRTAM protein binds antibodies which play important roles in a number of disease processes, the 
identification of new CRTAM proteins and CRTAM-like molecules is of special importance in that such proteins may 
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serve as potential therapeutics for a variety of different human disorders. Such polypeptides may also play important 
roles in biotechnological and medical research, as well as various industrial applications. As a result, there is 
particular scientific and medical interest in new molecules, such as PR0355. 

PR0357 can be used in competitive binding assays with ALS to determine its activity with respect to ALS. 
Moreover, PR0357 can be used in assays to determine if it prolongs polypeptides which it may complex with to have 
5 longer half-lives in vivo . PR0357 can be used similarly in assays with carboxypeptidase, to which it also has 
homology. The results can be applied accordingly. 

PR0715 polypeptides of me present invention which possess biological activity related to that of the tumor 
necrosis factor family of proteins may be employed both in vivo for therapeutic purposes and in vitro. Those of 
ordinary skill in the art will well know how to employ the PR0715 polypeptides of the present invention for such 
10 purposes. PR0715 polypeptides will be expected to bind to their specific receptors, thereby activating such receptors. 
Variants of the PR0715 polypeptides of the present invention may function as agonists or antagonists of their specific 
receptor activity. 

PR0353 polypeptides and portions thereof which have homology to the complement protein may also be 
useful for in vivo therapeutic purposes, as well as for various other applications. The identification of novel 

15 complement proteins and related molecules may be relevant to a number of human disorders such as effecting the 
inflammatory response of cells of the immune system. Thus, the identification of new complement proteins 
complement-like molecules is of special importance in that such proteins may serve as potential therapeutics for a 
variety of different human disorders. Such polypeptides may also play important roles in biotechnological and 
medical research as well as various industrial applications. As a result, there is particular scientific and medical 

20 interest in new molecules, such as PR0353. 

PR0361 polypeptides and portions thereof which have homology to mucin and/or chitinase proteins may 
also be useful for in vivo therapeutic purposes, as well as for various other applications. The identification of novel 
mucin and/or chitinase proteins and related molecules may be relevant to a number of human disorders such as cancer 
or those involving cell surface molecules or receptors. Thus, the identification of new mucin and/or chitinase proteins 

25 is of special importance in that such proteins may serve as potential therapeutics for a variety of different human 
disorders. Such polypeptides may also play important roles in biotechnological and medical research as well as 
various industrial applications. As a result, there is particular scientific and medical interest in new molecules, such 
as PR0361. 

PR0365 polypeptides and portions thereof which have homology to the human 2-19 protein may also be 
30 useful for in vivo therapeutic purposes, as well as for various other applications. The identification of novel human 
2-19 proteins and related molecules may be relevant to a number of human disorders such as modulating the binding 
or activity of cells of the immune system. Thus, the identification of new human 2-19 proteins and human 2-19 
protein-like molecules is of special importance in that such proteins may serve as potential therapeutics for a variety 
of different human disorders. Such polypeptides may also play important roles in biotechnological and medical 
35 research as well as various industrial applications. As a result, there is particular scientific and medical interest in 
new molecules, such as PR0365. 
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20. Anti-PRO Polypeptide Antibodies 
The present invention further provides anti-PRO polypeptide antibodies. Exemplary antibodies include 
polyclonal, monoclonal, humanized, bispecific, and heteroconjugate antibodies. 

A. Polyclonal Antibodies 

5 The anti-PRO polypeptide antibodies may comprise polyclonal antibodies. Methods of preparing polyclonal 

antibodies are known to the skilled artisan. Polyclonal antibodies can be raised in a rnammal, for example, by one 
or more injections of an immunizing agent and, if desired, an adjuvant. Typically, the immunizing agent and/or 
adjuvant will be injected in the mammal by multiple subcutaneous or intraperitoneal injections. The immunizing agent 
may include the PRO polypeptide or a fusion protein thereof. It may be useml to conjugate the immunizing agent 
10 to a protein known to be immunogenic in the mammal being immunized. Examples of such immunogenic proteins 
include but are not limited to keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, and soybean trypsin 
inhibitor. Examples of adjuvants which may be employed include Freund's complete adjuvant and MPL-TDM 
adjuvant (monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). The immunization protocol may be 
selected by one skilled in the art without undue experimentation. 

15 

B. Monoclonal Antibodies 

The anti-PRO polypeptide antibodies may, alternatively, be monoclonal antibodies. Monoclonal antibodies 
may be prepared using hybridoma methods, such as those described by Kohler and Milstein, Nature, 256:495 (1975). 
In a hybridoma method, a mouse, hamster, or other appropriate host animal, is typically immunized with an 

20 inuminizing agent to elicit lymphocytes that produce or are capable of producing antibodies that will specifically bind 
to the immunizing agent. Alternatively, the lymphocytes may be immunized in vitro. 

The immunizing agent will typically include the PRO polypeptide of interest or a fusion protein thereof. 
Generally, either peripheral blood lymphocytes ("PBLs") are used if cells of human origin are desired, or spleen cells 
or lymph node cells are used if non-human mammalian sources are desired. The lymphocytes are then fused with 

25 an immortalized cell line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell [Goding, 
Monoclonal Antibodies: Principles and Practice. Academic Press, (1986) pp. 59-103]. Immortalized cell lines are 
usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and human origin. Usually, rat 
or mouse myeloma cell lines are employed. The hybridoma cells may be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the unfused, immortalized cells. 

30 For example, if the parental cells lack the enzyme hypoxanthine guanine phosphoribosyl transferase (HGPRT or 
HPRT), the culture medium for the hybridomas typically will include hypoxanthine, aminopterin, and thymidine 
("HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high level expression of 
antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT medium, More 

35 preferred immortalized cell lines are murine myeloma lines, which can be obtained, for instance, from the Salk 
Institute Cell Distribution Center, San Diego, California and the American Type Culture Collection, Rockville, 
Maryland. Human myeloma and mouse-human heteromyeloma cell lines also have been described for the production 
of human monoclonal antibodies [Kozbor, J. Immunol., J2J:3001 (1984); Brodeur et ai, Monoclonal Antibody 
Production Techniques and Applications, Marcel Dekker, Inc., New York, (1987) pp. 51-63]. 
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The culture medium in which the hybridoma cells are cultured can then be assayed for the presence of 
monoclonal antibodies directed against the PRO polypeptide of interest. Preferably, the binding specificity of 
monoclonal antibodies produced by the hybridoma cells is determined by immunoprecipitauon or by an in vitro 
binding assay, such as radioinnnunoassay (RIA) or erizyme-linked immunoabsorbent assay (EUSA). Such techniques 
and assays are known in the art. The binding affinity of the monoclonal antibody can, for example, be deterrnined 

5 by the Scatchard analysis of Munson and Pollard, Anal Biockem, , 122:220 (1980). 

After the desired hybridoma cells are identified, the clones may be subcloned by limiting dilution procedures 
and grown by standard methods [Goding, supral . Suitable culture media for this purpose include, for example, 
Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. Alternatively, the hybridoma cells may be grown 
in vivo as ascites in a mammal. 

10 The monoclonal antibodies secreted by the subclones may be isolated or purified from the culture medium 

or ascites fluid by conventional immunoglobulin purification procedures such as, for example, protein A-Sepharose, 
hydroxylapatite chromatography, gel electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies may also be made by recombinant DNA methods, such as those described in 
U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of the invention can be readily isolated and 

15 sequenced using conventional procedures (e.g., by using oligonucleotide probes that are capable of binding 
specifically to genes encoding the heavy and light chains of murine antibodies). The hybridoma cells of the invention 
serve as a preferred source of such DNA. Once isolated, the DNA may be placed into expression vectors, which 
are then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, or myeloma cells 
that do not otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal antibodies in the 

20 recombinant host cells. The DNA also may be modified, for example, by substituting the coding sequence for human 
heavy and light chain constant domains in place of the homologous murine sequences [U.S. Patent No. 4,816,567; 
Morrison et al., supral or by covalently joining to the immunoglobulin coding sequence all or part of the coding 
sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin polypeptide can be substituted for the 
constant domains of an antibody of the invention, or can be substituted for the variable domains of one antigen- 

25 combining site of an antibody of the invention to create a chimeric bivalent antibody. 

The antibodies may be monovalent antibodies. Methods for preparing monovalent antibodies are well known 
in the art. For example, one method involves recombinant expression of immunoglobulin light chain and modified 
heavy chain. The heavy chain is truncated generally at any point in the Fc region so as to prevent heavy chain 
crosslinking. Alternatively, the relevant cysteine residues are substituted with another amino acid residue or are 

30 deleted so as to prevent crosslinking. 

In vitro methods are also suitable for preparing monovalent antibodies. Digestion of antibodies to produce 
fragments thereof, particularly, Fab fragments, can be accomplished using routine techniques known in the art. 

C. Humanized Antibodies 

35 The anti-PRO polypeptide antibodies of the invention may further comprise humanized antibodies or human 

antibodies. Humanized forms of non-human (e.g., murine) antibodies are chimeric irnmunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab') 2 or other antigen-binding subsequences 
of antibodies) which contain minimal sequence derived from non-human immunoglobulin. Humanized antibodies 
include human immunoglobulins (recipient antibody) in which residues from a complementary determining region 
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(CDR) of the recipient are replaced by residues from a CDR of a non-human species (donor antibody) such as mouse, 
rat or rabbit having the desired specificity, affinity and capacity. In some instances, Fv framework residues of the 
human immunoglobulin are replaced by corresponding non-human residues. Humanized antibodies may also 
comprise residues which are found neither in the recipient antibody nor in the imported CDR or framework 
sequences. In general, the humanized antibody will comprise substantially all of at least one, and typically two, 
5 variable domains, in which all or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the FR regions are those of a human immunoglobulin consensus 
sequence. The humanized antibody optimally also will comprise at least a portion of an immunoglobulin constant 
region (Fc) t typically that of a human immunoglobulin [Jones et al, Nature, 221: 522-525 (1986); Riechmann et al, 
Nature, 322:323-329 (1988); and Presta, Curr. Op. Struct. Biol, 2:593-596 (1992)]. 

10 Methods for humanizing non-human antibodies are well known in the art. Generally, a humanized antibody 

has one or more amino acid residues introduced into it from a source which is non-human. These non-human amino 
acid residues are often referred to as "import" residues, which are typically taken from an "import" variable domain. 
Humanization can be essentially performed following the method of Winter and co-workers [Jones et al., Nature, 321 : 
522-525 (1986); Riechmaim et aL, Nature, 222:323-327 (1988); Verhoeyen et ai, Science, 222:1534-1536 (1988)], 

15 by substituting rodent CDRs or CDR sequences for the corresponding sequences of a human antibody. Accordingly, 
such "humanized" antibodies are chimeric antibodies (U.S. Patent No. 4,816,567), wherein substantially less man 
an intact human variable domain has been substituted by the corresponding sequence from a non-human species. In 
practice, humanized antibodies are typically human antibodies in which some CDR residues and possibly some FR 
residues are substituted by residues from analogous sites in rodent antibodies. 

20 Human antibodies can also be produced using various techniques known in the art, including phage display 

libraries [Hoogenboom and Winter, /. Mol Biol, 222:381 (1991); Marks et al, J. Mol Biol, 222:581 (1991)]. The 
techniques of Cole et al and Boerner et al are also available for the preparation of human monoclonal antibodies 
(Cole et al., Monoclonal Antibodies and Cancer Therapy, Alan R. Liss, p. 77 (1985) and Boerner et al., J. Immunol, 
14701:86-95 (1991)]. 

25 

D. Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that have binding 
specificities for at least two different antigens. In the present case, one of the binding specificities is for the PRO 
polypeptide, the other one is for any other antigen, and preferably for a cell-surface protein or receptor or receptor 
30 subunit. 

Methods for making bispecific antibodies are known in the art. Traditionally, the recombinant production 
of bispecific antibodies is based on the co-expression of two immunoglobulin heavy<hain/iight-chain pairs, where 
, the two heavy chains have different specificities [Milstein and Cueilo, Nature, 205:537-539 (1983)]. Because of the 
random assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a potential 
35 mixture of ten different antibody molecules, of which only one has the correct bispecific structure. The purification 
of the correct molecule is usually accomplished by affinity chromatography steps. Similar procedures are disclosed 
in WO 93/08829, published 13 May 1993, and in Traunecker et al, EMBO J. , 10:3655-3659 (199-1). 

Antibody variable domains with the desired binding specificities (antibody-antigen combining sites) can be 
fused to irnmunoglobulin constant domain sequences. The fusion preferably is with an immunoglobulin heavy-chain 

42 



WO 99/28462 



PCT/US98/25108 



constant domain, comprising at least part of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy- 
chain constant region (CHI) containing the site necessary for light-chain binding present in at least one of the fusions. 
DNAs encoding the irnmunoglobulin heavy-chain fusions and, if desired, the immunogiobulin light chain, are inserted 
into separate expression vectors, and are co-transfected into a suitable host organism. For further details f 
generating bispecific antibodies see, for example, Suresh et ai, Methods in Enzymology, 121:210 (1986). 

E. Heteroconjug ate Antibodies 
Heteroconjugate antibodies are also within the scope of the present invention. Heteroconjugate antibodies 
are composed of two covalently joined antibodies. Such antibodies have, for example, been proposed to target 
immune system cells to unwanted cells [U.S. Patent No. 4,676,980], and for treatment of HIV infection [WO 
91/00360; WO 92/200373; EP 03089]. It is contemplated that the antibodies may be prepared in vitro using known 
methods in synthetic protein chemistry, including those involving crosslinking agents. For example, irnmunotoxins 
may be constructed using a disulfide exchange reaction or by forming a tbioether bond. Examples of suitable reagents 
for this purpose include iminothiolate and memyl-4-mercaptobutyrirnidate and those disclosed, for example, in U.S. 
Patent No. 4,676,980. 



21. Uses for Anti-PRO Polypeptide Antibodies 
The anti-PRO polypeptide antibodies of the invention have various utilities. For example, anti-PRO 
polypeptide antibodies may be used in diagnostic assays for a PRO polypeptide, e.g., detecting its expression in 
20 specific cells, tissues, or serum. Various diagnostic assay techniques known in the art may be used, such as 
competitive binding assays, direct or indirect sandwich assays and immunoprecipitation assays conducted in either 
heterogeneous or homogeneous phases [Zola, Monoclonal A ntibodies: A Manual of Techniques. CRC Press, Inc. 
(1987) pp. 147-158]. The antibodies used in the diagnostic assays can be labeled with a detectable moiety. The 
detectable moiety should be capable of producing, either directly or indirectly, a detectable signal. For example, the 
25 detectable moiety may be a radioisotope, such as 3 H, M C, M P t *S t or 125 1, a fluorescent or chemiluniinescent 
compound, such as fluorescein isothiocyanate, rhodamine, or luciferin, or an enzyme, such as alkaline phosphatase, 
beta-galactosidase or horseradish peroxidase. Any method known in the art for conjugating the antibody to the 
detectable moiety may be employed, including those methods described by Hunter et al. Nature, 1M:945 (1962); 
David et a/., Biochemistry, 12:1014 (1974); Pain et a/., /. Immunol Meth., 40:219 (1981); and Nygren, I 
30 Histochem. and Cytochem. , 2Q:407 (1982). 

Anti-PRO polypeptide antibodies also are useful for the affinity purification of PRO polypeptide from 
recombinant cell culture or natural sources. In this process, the antibodies against the PRO polypeptide are 
immobilized on a suitable support, such a Sephadex resin or filter paper, using methods well known in the art. The 
immobilized antibody then is contacted with a sample containing the PRO polypeptide to be purified, and thereafter 
35 the support is washed with a suitable solvent that will remove substantially all the material in the sample except the 
PRO polypeptide, which is bound to the immobilized antibody. Finally, the support is washed with another suitable 
solvent that will release the PRO polypeptide from the antibody. 

* Chordin (CHD) is a candidate gene* for a dysraorphia syndrome known as* Cornelia de Lange Syndrome 
(CDL) which is characterized by distinctive facial features (low anterior hairline, synophrys, antenerted nares. 
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maxillary prognathism, long philtrum, 'carp' mouth), prenatal and postnatal growth retardation, mental retardation 
and, often but not always, upper limb abnormalities. There are also rare cases where CDL is present in association 
with thrombocytopenia. The gene for CDL has been mapped by linkage to 3q26.3 (OMIM #122470). Xchd 
(Xenopus chordin) involvement in early Xenopus patterning and nervous system development makes CHD in 
intriguing candidate gene. CHD maps to the appropriate region on chromosome 3. It is very close to THPO, and 

5 deletions encompassing both THPO and CHD could result in rare cases of thrombocytopenia and developmental 
abnormalities. In situ analysis of CD revealed that almost all adult tissues are negative for CHD expression, the only 
positive signal was observed in the cleavage line of the developing synovial joint fonning between the femoral head 
and acetabulum (hip joint) implicating CHD in the development and presumably growth of long bones. Such a 
function, if disrupted, could result in growth retardation. 

10 The human CHD amino acid sequence predicted from the cDNA is 50% identical (and 66% conserved) to 

Xchd. All 40 cysteines in the 4 cystetne-rich domains are conserved. These cysteine rich domains are similar to 
those observed in thrombospondin, procollagen and von Willebrand factor. Bornstein, P. FASEB J fi: 3290-3299 
(1992); Hunt, L. & Barker, W. Biochem. Biophys. Res. Commun. 144: 876-882 (1987). 

Antibodies to PR0243 chordin can be made which bind the polypeptide in conditions characterized by 

1 5 overexpression of PR0243 . 

The following examples are offered for illustrative purposes only, and are not intended to limit the scope 
of the present invention in any way. 

All patent and literature references cited in the present specification are hereby incorporated by reference 
in their entirety. 

20 

EXAMPLES 

Commercially available reagents referred to in the examples were used according to manufacturer's 
instructions unless otherwise indicated. The source of those cells identified in the following examples, and throughout 
the specification, by ATCC accession numbers is the American Type Culture Collection, Rockville, Maryland. 

25 

EXAMPLE 1: Extracellular Domain Homology Screening to Identify Novel Polype ptides and cDNA Encodin p 
Therefor 

Hie extracellular domain (ECD) sequences (including the secretion signal sequence, if any) from about 950 
known secreted proteins from the Swiss-Prot public database were used to search EST databases. The EST databases 

30 included public databases (e.g., Dayhoff, GenBank), and proprietary databases (e.g. LIFESEQ™, Incyte 
Pharmaceuticals, Palo Alto, CA). The search was performed using the computer program BLAST or BLAST2 
(Altschul and Gish, Methods in Enzvmology 266: 460-480 (1996)) as a comparison of the ECD protein sequences 
to a 6 frame translation of the EST sequences. Those comparisons with a Blast score of 70 (or in some cases 90) or 
greater that did not encode known proteins were clustered and assembled into consensus DNA sequences with the 

35 program "phrap" (Phil Green, University of Washington, Seattle, WA; 
(htto://bozeman.mbt.wasWngton.edu 

Using this extracellular domain homology screen, consensus DNA sequences wer.e assembled relative to 
the other identified EST sequences using phrap. In addition, the consensus DNA sequences obtained were often (but 
not always) extended using repeated cycles of BLAST and phrap to extend the consensus sequence as far as possible 
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using the sources of EST sequences discussed above. 

Based upon the consensus sequences obtained as described above, oligonucleotides were then synthesized 
and used to identify by PCR a cDNA library that contained the sequence of interest and for use as probes to isolate 
a clone of the full-length coding sequence for a PRO polypeptide. Forward (.f) and reverse (.r) PCR primers 
generally range from 20 to 30 nucleotides and are often designed to give a PCR product of about 100-1000 bp in 
5 length. The probe (.p) sequences are typically 40-55 bp in length. In some cases, additional oligonucleotides are 
synthesized when the consensus sequence is greater than about l-1.5kbp. In order to screen several libraries for a 
full-length clone, DNA from the libraries was screened by PCR amplification, as per Ausubel et al., Current 
Protocols in Molecular Biology, with the PCR primer pair. A positive library was then used to isolate clones 
encoding the gene of interest using the probe oligonucleotide and one of the primer pairs. 

10 The cDNA libraries used to isolate the cDNA clones were constructed by standard methods using 

wmmercially available reagents such as those from Invitrogen, San Diego, CA. The cDNA was primed with oligo 
dT containing a NotI site, linked with blunt to Sail hernikinased adaptors, cleaved with NotI, sized appropriately by 
gel electrophoresis, and cloned in a defined orientation into a suitable cloning vector (such as pRKB or pRKD; 
pRK5B is a precursor of pRK5D that does not contain the Sfil site; see, Holmes et al. t Science . 253:1278-1280 

15 (1991)) in the unique Xhol and NotI sites. 

EXAMPLE 2: Isolation of cDNA clo nes bv Amylase Screening 

1. Preparation of oligo dT primed cDNA library 

mRNA was isolated from a human tissue of interest using reagents and protocols from Invitrogen, San 
20 Diego, CA (Fast Track 2). This RNA was used to generate an oligo dT primed cDNA library in the vector pRK5D 
using reagents and protocols from Life Technologies, Gaithersburg, MD (Super Script Plasmid System). In this 
procedure, the double stranded cDNA was sized to greater than 1000 bp and the Sall/NotI linkered cDNA was cloned 
into XhoI/NotI cleaved vector. pRKSD is a cloning vector that has an sp6 transcription initiation site followed by 
an SftI restriction enzyme site preceding the XhoI/NotI cDNA cloning sites. 

25 

2. Preparation of random primed cDNA library 

A secondary cDNA library was generated in order to preferentially represent the 5' ends of the primary 
cDNA clones. Sp6 RNA was generated from the primary library (described above), and this RNA was used to 
generate a random primed cDNA library in the vector pSST-AMY.O using reagents and protocols from Life 

30 Technologies (Super Script Plasmid System, referenced above). In this procedure the double stranded cDNA was 
sized to 500-1000 bp, linkered with blunt to NotI adaptors, cleaved with Sfil, and cloned into Sfil/NotI cleaved 
vector. pSST-AMY.O is a cloning vector that has a yeast alcohol dehydrogenase promoter preceding the cDNA 
cloning sites and the mouse amylase sequence (the mature sequence without the secretion signal) followed by the yeast 
alcohol dehydrogenase terminator, after the cloning sites. Thus, cPNAs cloned into this vector that are fused in 

35 frame with amylase sequence will lead to the secretion of amylase from appropriately transfected yeast colonies. 

3. Transformation and Detection 

DNA from the library' described in paragraph 2 above was chilled on ice to which was added 
electrocompetent DH10B bacteria (Life Technologies, 20 ml). The bacteria and vector mixture was then 
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electroporated as recommended by the manufecturer. Subsequently, SOC media (life Technologies, 1 ml) was added 
and the mixture was incubated at 37°C for 30 minutes. The transformants were then plated onto 20 standard 150 
mm LB plates containing ampicillin and incubated for 16 hours (37°C). Positive colonies were scraped off the plates 
and the DNA was isolated from the bacterial pellet using standard protocols, e.g. CsCI-gradient. The purified DNA 
was then carried on to the yeast protocols below. 
5 The yeast methods were divided into three categories: (1) Transformation of yeast with the plasmid/cDNA 

combined vector; (2) Detection and isolation of yeast clones secreting amylase; and (3) PCR amplification of the 
insert directly from the yeast colony and purification of the DNA for sequencing and further analysis. 

Hie yeast strain used was HD56-5A (ATCC-90785). This strain has the following genotype: MAT alpha, 
ura3-52, leu2-3, Ieu2-112, his3-ll, his3-15, MAL\ SUC\ GAL + . Preferably, yeast mutants can be employed that 

10 have deficient post-translational pathways. Such mutants may have translocation deficient alleles in secll, secl2, 
sec62, with truncated secll being most preferred. Alternatively, antagonists (including antisense nucleotides and/or 
ligands) which interfere with the normal operation of these genes, other proteins implicated in this post translation 
pathway (e.g., SEC61p, SEC72p, SEC62p, SEC63p, TDJlp or SSAip4p) or the complex formation of these proteins 
may also be preferably employed in combination with the amylase-expressing yeast. 

15 Transformation was performed based on the protocol outlined by Gietz et al., Nucl. Acid. Res. , 2Q:1425 

(1992). Transformed cells were then inoculated from agar into YEPD complex media broth (100 ml) and grown 
overnight at 30°C. The YEPD broth was prepared as described in Kaiser et al., Methods in Yeast Genetics . Cold 
Spring Harbor Press, Cold Spring Harbor, NY, p. 207 (1994). The overnight culture was then diluted to about 2 
x 10* cells/ml (approx. OD^O.l) into fresh YEPD broth (500 ml) and regrown to 1 x ft cells/ml (approx. 

20 OD^O.4-0.5). 

The cells were then harvested and prepared for transformation by transfer into GS3 rotor bottles in a Sorval 
GS3 rotor at 5,000 rpm for 5 minutes, the supernatant discarded, and then resuspended into sterile water, and 
centrifuged again in 50 ml falcon tubes at 3,500 rpm in a Beckman GS-6KR centrifuge. The supernatant was 
discarded and the cells were subsequently washed with LiAc/TE (10 ml, 10 mM Tris-HCl, 1 mM EDTA pH 7.5, 
25 100 mM Li 2 OOCCH 3 ), and resuspended into LiAc/TE (2.5 ml). 

Transformation took place by mixing the prepared cells (100 jil) with freshly denatured single stranded 
salmon testes DNA (Lofstrand Labs, Gaithersburg, MD) and transforming DNA (1 /*g, vol. < 10 fd) in microfuge 
tubes. The mixture was mixed briefly by vortexing, then 40% PEG/TE (600 /d, 40% polyethylene glycol-4000, 10 
mM Tris-HCl, 1 mM EDTA, 100 mM L^OOCCH,, pH 7.5) was added. This mixture was gently mixed and 
30 incubated at 30°C while agitating for 30 minutes. The cells were then heat shocked at 42°C for 15 minutes, and the 
reaction vessel centrifuged in a microfuge at 12,000 rpm for 5-10 seconds, decanted and resuspended into TE (500 
/il, 10 mM Tris-HCl, 1 mM EDTA pH 7.5) followed by recentrifugation. The cells were then diluted into TE (I ml) 
and aliquots (200 fi\) were spread onto the selective media previously prepared in 150 mm growth plates (VWR). 
Alternatively; instead of multiple small reactions, the transformation was performed using a single, large 
35 scale reaction, wherein reagent amounts were scaled up accordingly. 

The selective media used was a synthetic complete dextrose agar lacking uracil (SCD-Ura) prepared as 
. ^escribed in Kaiser et al., Methods in Yeast Genetics. Cold Spring Harbor Press, Cold Spring Harbor, NY, p. 208- 
210 (1994). Transformants were grown at 30°C for 2-3 days. 
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The detection of colonies secreting amylase was performed by including red starch in the selective growth 
media. Starch was coupled to the red dye (Reactive Red-120, Sigma) as per the procedure described by Biely et aL, 
Anal. Biochem.. 122:176-179 (1988). The coupled starch was incorporated into the SCD-Ura agar plates at a final 
concentration of 0.15% (w/v), and was buffered with potassium phosphate to a pH f 7.0 (50-100 mM final 
concentration). 

5 The positive colonies were picked and streaked across fresh selective media (onto 150 mm plates) in order 

to obtain well isolated and identifiable single colonies. Well isolated single colonies positive for amylase secretion 
were detected by direct incorporation of red starch into buffered SCD-Ura agar. Positive colonies were determined 
by their ability to break down starch resulting in a clear halo around the positive colony visualized directly. 

10 4. Isolation of DNA bv PCR Amplification 

When a positive colony was isolated, a portion of it was picked by a toothpick and diluted into sterile water 
(30 fd) in a 96 well plate. At this time, the positive colonies were either frozen and stored for subsequent analysis 
or immediately amplified. An aliquot of cells (5 fd) was used as a template for the PCR reaction in a 25 ^1 volume 
containing: 0.5 fd Kientaq (Clontech, Palo Alto, CA); 4.0 /d 10 mM dNTP's (Perkin Emer-Cetus); 2.5 /il Kentaq 
15 buffer (Clontech); 0.25 pi forward oligo 1; 0.25 jd reverse oligo 2; 12.5 fd distilled water. The sequence of the 
forward oligonucleotide 1 was: 

5'-TGTAAAACGACGGCCAGT TAAATAGACCTGCAATTATTAATCT- ^' (SEQ ID NO: 16) 
The sequence of reverse oligonucleotide 2 was: 

5 '-CAGGAAACAGCTATGACC ACCTGCACACCTGCA A ATCCATT-^ ' (SEQIDNO:17) 
20 PCR was then performed as follows: 



30 



a. 




Denature 


92°C, 


5 minutes 


b. 


3 cycles of: 


Denature 


92°C, 


30 seconds 






Anneal 


59°C, 


30 seconds 






Extend 


72°C, 


60 seconds 


c. 


3 cycles of: 


Denature 


92°C, 


30 seconds 






Anneal 


57°C, 


30 seconds 






Extend 


72°C, 


60 seconds 


d. 


25 cycles of: 


Denature 


92°C, 


30 seconds 






Anneal 


55°C, 


30 seconds 






Extend 


72°C, 


60 seconds 


e. 




Hold 


4°C 





The underlined regions of the oligonucleotides annealed to the ADH promoter region and the amylase 
region, respectively, and amplified a 307 bp region from vector pSST-AMY.O when no insert was present. Typically, 
the first 18 nucleotides of the 5" end of these oligonucleotides contained annealing sites for the sequencing primers. 
40 Thus, the total product of the PCR reaction from an empty vector was 343 bp. However, signal sequence-fused 
cDNA resulted in considerably longer nucleotide sequences. 

Following the PCR, an aliquot of the reaction (5 /d) was examined by agarose gel electrophoresis in a I % 
agarose gel using a Tris-Borate-EDTA (TBE) buffering system as described by Sambrook et al., supra. Clones 
resulting in a single strong PCR product larger than 400 bp were further analyzed by DNA sequencing after 
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purification with a 96 Qiaquick PCR clean-up column (Qiagen Inc., Chatsworth, CA). 

EXAMPLE 3 : Isolation of cDNA Clones Encoding Human PRQ241 

A consensus DNA sequence was assembled relative to other EST sequences as described in Example 1 
above. This consensus sequence is herein designated DNA30876. Based on the DNA30876 consensus sequence, 
5 oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of interest, and 
2) for use as probes to isolate a clone of the full-length coding sequence for PR0241. 

PCR primers (forward and reverse) were synthesized: 
forward PCR primer 5 '-GG A AATG AGTGC AA ACCCTC-3 * (SEQIDNO:3) 
reverse PCR primer 5 '-TCCC AAGCTG AACACTCATTCTGC-3 ' (SEQ ID NO:4) 
10 Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30876 
sequence which had the following nucleotide sequence 
hybridization probe 

5 ' -GGGTG ACGGTGTTCC ATATC AG AATTGC AG AAGCAAAACTGACCTC AGTT-3 ' (SEQ ID NO:5) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
15 by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 

encoding the PR0241 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction of 

the cDNA libraries was isolated from human fetal kidney tissue (LIB29). 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0241 

therein designated as UNQ215 (DNA34392-1170)] (SEQ ID NO:l) and the derived protein sequence for PR0241. 
20 The entire nucleotide sequence of UNQ215 (DNA34392-1 170) is shown in Figure 1 (SEQ ID NO: 1). Clone 

UNQ215 (DNA34392-1170) contains a single open reading frame with an apparent translational initiation site at 

nucleotide positions 234-236 and ending at the stop codon at nucleotide positions 1371-1373 (Figure 1). The 

predicted polypeptide precursor is 379 amino acids long (Figure 2). The full-length PR0241 protein shown in Figure 

2 has an estimated molecular weight of about 43,302 daltons and a pi of about 7.30. Clone UNQ215 (DNA34392- 
25 1 170) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209526. 

Analysis of the amino acid sequence of the full-length PR0241 polypeptide suggests that it possess 

significant homology to the various biglycan proteoglycan proteins, thereby indicating that PR0241 is a novel 

biglycan homolog polypeptide. 

30 EXAMPLE 4: Isolation of cD NA Clones Encoding Human PRQ243 bv Genomic Walking 

Introduction: Human thrombopoietin (THPO) is a glycosylated hormone of 352 amino acids consisting of two 
domains. The N-terniinal domain, sharing 50% similarity to erythropoietin, is responsible for the biological activity. 
The C-terminal region is required for secretion. The gene for thrombopoietin (THPO) maps to human chromosome 
3q27-q28 where the six exons of this gene span 7 kilobase base pairs of genomic DNA (Gurney et al. t Blood £5: 981- 

35 988 (1995). In order to determine whether there were any genes encoding THPO homologues located in close 
proximity to THPO, genomic DNA fragments from this region were identified and sequenced. Three PI clones and 
one PAC clones (Genome Systems Inc., St. Louis, MO; cat. Nos. Pl-2535 and PAC-6539) encompassing the THPO 
locus were isolated and a 140 kb region was sequenced using the ordered shotgun strategy (Chen et at., Genomics 
17: 651-656 (1993)), coupled with a PCR-based gap filling approach. Analysis reveals that the region is gene-rich 
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with four additional genes located very close to THPO: tumor necrosis factor-receptor type 1 associated protein 2 
(TRAP2) and elongation initiation factor gamma (elF4g), chloride channel 2 (CLCN2) and RNA polymerase II 
subunit hRPB17. While no THPO homolog was found in the region, four novel genes have been predicted by 
computer-assisted gene detection (GRAIL)(Xu ex ai, Gen. Engin. 16: 241-253 (1994), the presence of CpG islands 
(Cross, S. and Bird, A., Curr. Opin. Genet. <fc DeveL 5: 109-314 (1995), and homology to known genes (as detected 
5 by WU-BLAST2.0)(Altschul and Gish, Methods Enzymol. 2M>: 460-480 (1996) 
(htm://blast.v^tlxdu/blast/README.htrnI). 

PI and PA C clones: Hie initial human PI clone was isolated from a genomic PI library (Genome Systems Inc., 
St. Louis, MO; cat. no.: PI -2535) screened with PCR primers designed from the THPO genomic sequence (A.L. 
10 Gumey, et ai, Blood $5: 981-88 (1995). PCR primers were designed from the end sequences derived from this PI 
clone were then used to screen PI and PAC libraries (Genome Systems, Cat. Nos.: Pl-2535 & PAC-6539) to identify 
overlapping clones. 

Ordered Shotgun Strategy: TTie Ordered Shotgun Strategy (OSS) (Chen et ai, Genomics H: 651-656 (1993)) 

15 involves the mapping and sequencing of large genomic DNA clones with a hierarchical approach. The Pi or PAC 
clone was sonicated and the fragments subcloned into lambda vector (XBluestar) (Novagen, Inc., Madison, WI; cat. 
no, 69242-3). Hie lambda subclone inserts were isolated by long-range PCR (Barnes, W. Proc. Natl. Acad. Sci. USA 
21: 2216-2220 (1994) and the ends sequenced. The lambda-end sequences were overlapped to create a partial map 
of the original clone. Those lambda clones with overlapping end-sequences were identified, the insets subcloned into 

20 a plasmid vector (pUC9 or pUC18) and the ends of the plasmid subclones were sequenced and assembled to generate 
a contiguous sequence. Hiis directed sequencing strategy minimizes the redundancy required while allowing one to 
scan for and concentrate on interesting regions. 

In order to define better the THPO locus and to search for other genes related to the hematopoietin family, 
four genomic clones were isolated from this region by PCR screening of human PI and PAC libraries (Genome 

25 System, Inc., Cat. Nos.: Pl-2535 and PAC-6539). The sizes of the genomic fragments are as follows: Pl.t is 40 kb; 
Pl.g is 70 kb; Pl.u is 70 kb; and PAC.z is 200 kb. The relationships between these four genomic clones are 
illustrated in Figure 5. Approximately 80% of the 200 kb genomic DNA region was sequenced by the Ordered 
Shotgun Strategy (OSS) (Chen et ai> Genomics II: 651-56 (1993), and assembled into contigs using 
AutoAssembler™ (Applied Biosystems, Perkin Elmer, Foster City, CA, cat. no. 903227). The preliminary order 

30 of these contigs was determined by manual analysis. There were 46 contigs and filling in the gaps was employed. 
Table 2 summarized the number and sizes of the gaps. 
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Table? 



Sunimary of the 


gaps jn foe HO Kb region 


Size of gap 


number 


<50bp 


13 


50-150 bp 


7 


150-300 bp 


7 


300-1000 bp 


10 


1000-5000 bp 


7 


> 5000 bp 


2 (15,000 bp) 



10 DNA sequencing: ABI DYE-primer™ chemistry (PE Applied Biosystems, Foster City, CA; Cat. No.: 4021 12) was 
used to end-sequence the lambda and plasmid subclones. ABI DYE-terminater™ chemistry (PE Applied Biosystems, 
Foster City, CA, Cat. No: 403044) was used to sequence the PCR products with their respective PCR primers. The 
sequences were collected with an ABI377 instrument. For PCR products larger than lkb, walking primers were used. 
The sequences of contigs generated by the OSS strategy in AutoAssembler™ a (PE Applied Biosystems, Foster City, 

15 CA; Cat. No: 903227) and the. gap-filling sequencing trace files were imported into Sequencher™ (Gene Codes 
Corp., Ann Arbor, MI) for overlapping and editing. 

PCR-Based gap filling Strategy: Primers were designed based on the 5'- and 3'-end sequenced of each contig, 
avoiding repetitive and low quality sequence regions. All primers were designed to be 19-24-mers with 50-70% G/C 

20 content. Oligos were synthesized and gel-purified by standard methods. 

Since the orientation and order of the contigs were unknown, permutations of the primers were used in the 
amplification reactions. Two PCR kits were used: first, XL PCR kit (Perkin Elmer, Norwalk, CT; Cat. No.: 
N8080205), with extension times of approximately 10 minutes; and second, the Taq polymerase PCR kit (Qiagen 
Inc., Valencia, CA; Cat. No.: 201223) was used under high stringency conditions if smeared or multiple products 

25 were observed with the XL PCR kit. The main PCR product from each successful reactions was extracted from a 
0.9% low melting agarose gel and purified with the Geneclean DNA Purification kit prior to sequencing. 

Analysis: The identification and characterization of coding regions was carried out as follows: First, 

repetitive sequences were masked using RepeatMasker (A.F.A. Smit & P. Green, 

30 http://ftp.genome.washmgton.edu/RM which screens DNA sequences in FastA format against a 

library of repetitive elements and returns a masked query sequence. Repeats not masked were identified by comparing 
the sequence to me GenBank database using WUBLAST (Altschul, S & Gish, W., Methods Enzymol. 2j&: 460-480 
(1996) and were masked manually. 

Next, known genes were revealed by comparing the genomic regions against Genentech's protein database 

35 using the WUBLAST2.0 algorithm and then annotated by aligning the genomic and cDNA sequences for each gene, 
respectively, using a Needleman-Wunch (Needleman and Wunsch, J. Mol Biol. 48: 443453 (1970) algorithm to find 
regions of local identity between sequences which are otherwise largely dissimilar. The strategy results in detection 
of all exons of the five known genes in the region, THPO, TRAP2, elF4g, CLCN2 and hRPB17 (Table 3). 
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Table 3 

Summary of known penes located in th e 140 kb reg ion analyzed 

Known genes Map position, 

eukaryotic translation initiation factor 4 gamma 3q27-qter 

thrombopoietin 3q26-q27 

chloride channel 2 3q26-qter 

TNF receptor associated protein 2 not previously mapped 

RNA polymerase II subunit hRPB17 not previously mapped 



Finally, novel transcription units were predicted using a number of approaches. CpG islands (S. Cross & 
10 Bird, A., Curr. Opin. Genet. Dev. 5: 109-314 (1995) islands were used to define promoter regions and were 
identified as clusters of sites cleaved by enzymes recognizing GC-rich, 6 or 8-mer palidromic sequences. CpG 
islands are usually associated with promoter regions of genes. WUBLAST2.0 analysis of short genomic regions (10- 
20 kb) versus GenBank revealed matches to ESTs. The individual EST sequences (or where possible, their sequence 
chromatogram files) were retrieved and assembled with Sequencher to provide a theoretical cDNA sequence 
15 (designated herein as DNA34415). GRAIL2 (ApoCom Inc., Knoxville, TN, command line version for the DEC 
alpha) was used to predict a novel exon. The five known genes in the region served as internal controls for the 
success of the GRAIL algorithm. 

Isolation: Chordin cDNA clones were isolated from an oligo-dT-primed human fetal lung library. Human 
20 fetal lung polyA + RNA was purchased from Clontech (cat #6528-1 , lot #43777) and 5 mg used to construct a cDNA 
library in pKR5B (Genentech, LIB26). The 3'-primer 

(pGACTAGTTCTAGATCGCGAGCGGCCGCCCIT"ri"I"riTrn"rrn) (SEQ ID NO:8) and the 5'-linker 
(pCGGACGCGTGGGGCCTGCGCACCCAGCT) (SEQ ID NO:9) were designed to introduce Sail and Nod 
restriction sites. Clones were screened with oligonucleotide probes designed from the putative human chordin cDNA 
25 sequence (DNA34415) deduced by manually "splicing" together the proposed genomic exons of the gene. PCR 
primers flanking the probes were used to confirm the identity of the cDNA clones prior to sequencing. 

The screening oligonucleotides probes were the following: 
OLI5640 34415.pl 5 '-GCCGCTCCCCGAACGGGC AGCGGCTCCTTCTCAGAA-3 ' (SEQ ID NO:10) and 
OLI5642 34415.p2 5 , -GGCGCACAGCACGCAGCGCATCACCCCGAATGGCTC-3 , (SEQ ID NO; 11); and the 
30 flanking probes used were the following: 

OLI5639 34415.fl 5 '-GTGCTGCCC ATCCGTTCTGAG AAGG A-3 ' (SEQ ID NO:12) and 
OL15643 34415.r 5 '-GCAGGGTGCTCAAACAGGACAC-3 ' (SEQ ID NO:13). 

EXAMPLE 5: Northern Blot and in situ RNA Hybridization An alysis of PRQ243 
35 Expression of PR0243 mRNA in human tissues was examined by Northern blot analysis . Human polyA + 

RNA blots derived from human fetal and adult tissues (Clontech, Palo Alto, CA; Cat. Nos. 7760-1 and 7756-1) were 
hybridized to a 32 P-labelled cDNA fragments probe based on the full length PR0243 cDNA, Blots were incubated 
with the probes in hybridization buffer (5X SSPE; 2X Denhardt's solution; 100 mg/mL denatured sheared salmon 
sperm DNA; 50% formamide; 2% SDS) for 60 hours at 42"C. The blots were washed several times in 2X SSC; 
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0.05 % SDS for 1 hour at room temperature, followed by a high stringency wash 30 minute wash in 0. IX SSC; 0. 1 % 
SDS at 50X1 and autoradiographed. The blots were developed after overnight exposure by phosphorimager analysis 
(Fuji). 

As shown in Fig. 6, PR0243 mRNA transcripts were detected. Analysts of the expression pattern showed 
the strongest signal of the expected 4.0 kb transcript in adult and fetal liver and a very faint signal in the adult kidney. 

5 Fetal brain, hing and kidney were negative, as were adult heart, brain, lung and pancreas. Smaller transcripts were 
observed in placenta (2.0 kb), adult skeletal muscle (1.8 kb) and fetal liver (2.0 kb). 

In situ hybridization of adult human tissue of PR0243 gave a positive signal in the cleavage line of the 
developing synovial joint forming between the femoral head and acetabulum. All other tissues were negative. 
Additional sections of human fetal face, head, limbs and mouse embryos were examined. Expression in human fetal 

10 tissues was observed adjacent to developing limb and facial bones in the perosteal msenchyme. The expression was 
highly specific and was often adjacent to areas undergoing vascularization. Expression was also observed in the 
developing temporal and occipital lobes of the fetal brain, but was not observed elsewhere in the brain. In addition, 
expression was seen in the ganglia of the developing inner ear. No expression was seen in any of the mouse tissues 
with the human probes (see Figure 7). 

15 In situ hybridization was performed using an optimized protocol, using PCR-generating 33 P-iabeled 

riboprobes. (Lu and Giliett, Cell Vision 1: 169-176 (1994)). Formalin-fixed, paraffin-embedded human fetal and 
adult tissues were sectioned, deparaffinized, deproteinated in proteinase K (20 g/ml) for 15 minutes at *37°C, and 
further processed for in situ hybridization as described by Lu and Giliett (1994). A [ 33 P]-UTP-labeled antisense 
riboprobe was generated from a PCR product and hybridized at 55 °C overnight. The slides were dipped in Kodak 

20 NTB2 nuclear track emulsion and exposed for 4 weeks . 

EXAMPLE 6 : Isolation of cDNA clones Encoding Human PRQ299 

A cDNA sequence designated herein as DNA28847 (Figure 10; SEQ ID NO: 18) was isolated as described 
in Example 2 above. After further analysis, a 3' truncated version of DNA28847 was found and is herein designated 

25 DNA35877 (Figure 11; SEQ ID NO: 19). Based on the DNA35877 sequence, oligonucleotides were synthesized: 
1) to identify by PCR a cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a 
clone of the full-length coding sequence for PR0299. Forward and reverse PCR primers generally range from 20 
to 30 nucleotides and are often designed to give a PCR product of about 100-1000 bp in length. The probe sequences 
are typically 40-55 bp in length. In some cases, additional oligonucleotides are synthesized when the consensus 

30 sequence is greater than about l-1.5kbp. In order to screen several libraries for a full-length clone, DNA from the 
libraries was screened by PCR amplification, as per Ausubel et al., Current Protocols in Molecular Biolog y, with 
the PCR primer pair. A positive library was then used to isolate clones encoding the gene of interest using the probe 
oligonucleotide and one of the primer pairs. 

Forward and reverse PCR primers were synthesized: 

35 forward PCR primer f35877,fn 5 '-CTCTGGAAGGTCACGGCC ACAGG-3 ' 
(SEQ ID NO:20) 

. reverse PCR primer (35877.rn 5 *-CTCAGTTCGGTTGGCAAAGCTGTC-3 ' 
(SEQ ID NO:21) 
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AdditionaDy, a synthetic oligonucleotide hybridization probe was constructed from the DNA35877 sequence which 
had the following nucleotide sequence 
hybridization profre, (35877.pl) 

S'-CAGTGCTCCCTCATAGATGGACGAAAGTGTGACCCCCCTITCAGGCGAGAGCTTTGCCAACCGAA 
CTGA-3' (SEQ ID NO:22) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with one of the PCR primer pairs identified above. A positive library was then used to isolate 
clones encoding the PR0299 sequence using the probe oligonucleotide. 

RNA for construction of the cDNA libraries was isolated from human fetal brain tissue. The cDNA libraries 
used to isolate the cDNA clones were constructed by standard methods using commercially available reagents such 
as those from Invitrogen, San Diego, CA. The cDNA was primed with oligo dT containing a NotI site, linked with 
blunt to Sail hemikinased adaptors, cleaved with Notl, sized appropriately by gel electrophoresis, and cloned in a 
defined orientation into a suitable cloning vector (such as pRKB or pRKD; pRK5B is a precursor of pRK5D that does 
not contain the Sfil site; see, Holmes et al. , Science . 252:1278-1280 (1991)) in the unique Xhol and Nod sites. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0299 
[herein designated as UNQ262 (DNA39976-1215)] (SEQ ID NO:14) and the derived protein sequence for PR0299. 

The entire nucleotide sequence of UNQ262 (DNA39976-1215) is shown in Figure 8 (SEQ ID NO:14). 
Clone UNQ262 (DNA39976-1215) contains a single open reading frame with an apparent translattonal initiation site 
at nucleotide positions 111-113 and ending at the stop codon at nucleotide positions 2322-2324 (Figure 8). The 
predicted polypeptide precursor is 737 amino acids long (Figure 9). Important regions of the polypeptide sequence 
encoded by clone UNQ262 (DNA39976-1215) have been identified and include the following; a signal peptide 
correspcmding to amino acids 1-28, a putative transmembrane region corresponding to amino acids 638-662, 10 EGF 
repeats, corresponding to amino acids 80-106, 121-203, 336-360, 378415, 416441, 454490, 491-528, 529-548, 567- 
604, and 605-622, respectively, and 10 potential N-giycosylation sites, corresponding to amino acids 107-120, 204- 
207, 208-222, 223-285, 286-304, 361-374, 375-377, 442453, 549-563, and 564-566, respectively. Clone UNQ262 
(DNA39976-1215) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209524. 

Analysis of the amino acid sequence of the full-length PR0299 polypeptide suggests that portions of it 
possess significant homology to the notch protein, thereby indicating that PR0299 may be a novel notch protein 
homolog and have activity typical of the notch protein. 

EXAMPLE 7 : Isolation of cDNA Clones Encoding Human PRQ323 

A consensus DNA sequence was assembled relative to other EST sequences as described in Example 1 
above. This consensus sequence is herein designated DNA30875. Based on the DNA30875 consensus sequence, 
oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of interest, and 
2) for use as probes to isolate a clone of the full-length coding sequence for PR0323. 

PCR primers (two forward and one reverse) were synthesized: 
forward PCR primer 1 5 '-AGTTCTGGTCAGCCTATGTGCC-3 ' (SEQIDNO:25) 
forward PCR primer 2 S'-CGTGATGGTGTCTTTGTCCATGGG-S' (SEQIDNO:26) 
reverse PCR primer S'-CTCCACCAATCCCGATGAACTrGG-S* (SEQIDNO:27) 
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Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30875 
sequence which had the following nucleotide sequence 
hybridization probe 

5 , -GAGCAGATTGACCTCATACGCCGCATGTGTGCCTCCTATTCTGAGCTGGA-3 , (SEQID NO:ll) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
5 by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 

encoding the PR0323 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction of 

the cDNA libraries was isolated from human fetal liver tissue (UB6). 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0323 

[herein designated as UNQ284 (DNA35595-1228)] (SEQ ID NO:23) and the derived protein sequence for PR0323. 
10 The entire nucleotide sequence of UNQ284 (DNA35595-1228) is shown in Figure 12 (SEQ ID NO:23). 

Clone UNQ284 (DNA35595-1228) contains a single open reading frame with an apparent translational initiation site 

at nucleotide positions 110-112 and ending at the stop codon at nucleotide positions 1409-1411 (Figure 12). The 

predicted polypeptide precursor is 433 amino acids long (Figure 13). The full-length PR0323 protein shown in 

Figure 13 has an estimated molecular weight of about 47,787 daltons and a pi of about 6.11. Clone UNQ284 
15 (DNA35595-1228) has been deposited with ATCC and is assigned ATCC deposit no. 209528. 

Analysis of the amino acid sequence of the full-length PR0323 polypeptide suggests that portions of it 

possess significant* homology to various dipeptidase proteins, thereby indicating that PR0323 may be a novel 

dipeptidase protein. 

20 EXAMPLE 8 : Isolation of cDNA Clones Encoding Human PR0327 

An expressed sequence tag (EST) DNA database (UFESEQ™, Incyte Pharmaceuticals, Palo Alto, CA) was 
searched and various EST sequences were identified which showed certain degrees of homology to human prolactin 
receptor protein. Those EST sequences were aligned using phrap and a consensus sequence was obtained. This 
consensus DNA sequence was then extended using repeated cycles of BLAST and phrap to extend the consensus 

25 sequence as far as possible using the sources of EST sequences discussed above. The extended assembly sequence 
is herein designated DNA38110. The above searches were performed using the computer program BLAST or 
BLAST2 (Altshul et al., Methods in gmymolpgy 266:460480 (1996)). Those comparisons resulting in a BLAST 
score of 70 (or in some cases 90) or greater that did not encode known proteins were clustered and assembled into 
consensus DNA sequences with the program "phrap" (Phil Green, University of Washington, Seattle, Washington; 

30 http: /^ozenian.mbt.wasmngton.edu/phrap.dow/phrap.htinl) . 

Based upon the DNA38110 consensus sequence obtained as described above, oligonucleotides were 
synthesized: 1) to identify by PCR a cDNA library that contained the sequence of interest, and 2) for use as probes 
to isolate a clone of the full-length coding sequence for PR0327. 

PCR primers (forward and reverse) were synthesized as follows: 

35 forward PCR prWr 5'-CCCGCCCGACGTGCACGTGAGCC-3' (SEQIDNO:33) 
reverse PCR primer 5 '-TGAGCCAGCCCAGGA ACTGCTTG-3 ' (SEQ ID NO:34) 
Additionally, a synthetic oligonucleotide hybridization probe .was constructed from the consensus DNA38 110 
consensus sequence which had the following nucleotide sequence 
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hybridization prnhe 

5 'tCMGTGCGCTGCAACCCCTTTGGCATCTATGGCTCCAAGAAAGCCGGGAT-3 ' (SEQ ID NO:35) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PGR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0327 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction of 
5 the cDNA libraries was isolated from human fetal lung tissue (LIB26). 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0327 
[herein designated as UNQ288 (DNA381 13-1230)] (SEQ ID NO:16) and the derived protein sequence for PR0327. 

The entire nucleotide sequence of UNQ288 (DNA38 113-1230) is shown in Figure 16 (SEQ ID NO:31). 
Clone UNQ288 (DNA381 13-1230) contains a single open reading frame with an apparent translation^ initiation site 
10 at nucleotide positions 119-121 and ending at the stop codon at nucleotide positions 1385-1387 (Figure 16). The 
predicted polypeptide precursor is 422 amino acids long (Figure 17). Hie full-length PR0327 protein shown in 
Figure 17 has an estimated molecular weight of about 46,302 daltons and a pi of about 9.42. Clone UNQ288 
(DNA381 13-1230) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209530. 

Analysis of the amino acid sequence of the full-length PR0327 polypeptide suggests that it possess 
15 significant homology to the human prolactin receptor protein, thereby indicating that PR0327 may be a novel 
prolactin binding protein. 

EXAMPLE 9 : Isolation of cDNA Clones Encoding Human PRQ233 

A consensus DNA sequence was assembled relative to other EST sequences as described in Example 1 
20 above. This consensus sequence is herein designated DNA30945. Based on the DNA30945 consensus sequence, 

oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of interest, and 

2) for use as probes to isolate a clone of the full-length coding sequence for PR0233. 
PCR primers were synthesized as followed: 

forward PCR primer 5 '-GGTG AAGGCAGAAATTGGAGATG-3 ' (SEQ ID NO:38) 

25 reverse PCR primer 5 , -ATCCCATGCATCAGCCTGT^TACC-3 , (SEQIDNO:39) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA30945 

sequence which had the following nucleotide sequence 

hybridization , p rohp. 

5 '^CTGGTGT AGTCTATAC ATCAG ATTTGTTTGCTAC AC A AGATCCTC AG-3 ' 
30 (SEQIDNO:40) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
ertcoding the PR0233 gene using the probe oligonucleotide. RNA for construction of the cDNA libraries was isolated 
from human fetal brain tissue. 

35 DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0233 

[herein designated as UNQ207 (DNA34436-1238)] (SEQ ID NO:36) and the derived protein sequence for PR0233. 

The entire nucleotide sequence of UNQ207 (DNA34436-1238) is shown in Figure 18 (SEQ ID NO:36). 
Clone UNQ207 (DNA34436-1238) contains a single open reading frame with an apparent translation^ initiation site 
at nucleotide positions 101-103 and ending at the stop codon at nucleotide positions 1001-1003 (Figure 18). The 
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predicted polypeptide precursor is 300 amino acids long (Figure 19). The full-length PR0233 protein shown in 
Figure 19 has an estimated molecular weight of about 32,964 daltons and a pi of about 9.52. In addition, regions 
of interest including the signal peptide and a putative oxidoreductase active site, are designated in Figure 19. Clone 
UNQ207 (DNA34436-1238) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209523 

Analysis of the amino acid sequence of the full-length PR0233 polypeptide suggests that portions of it 
5 possess significant homology to various reductase proteins, thereby indicating that PR0233 may be a novel reductase. 

EXAMPLE 10 : Isolation of cDNA Clones Encoding Human PRQ344 

A consensus DNA sequence was assembled relative to other EST sequences as described in Example 1 
above. This consensus sequence is herein designated DNA34398. Based on the DNA34398 consensus sequencs, 
10 oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of interest, and 
2) for use as probes to isolate a clone of the full-length coding sequence for PR0344. 

Based on the DNA34398 consensus sequence, forward and reverse PCR primers were synthesized as 

follows: 



forward PCR primer 


(34398.fl) 


5'-TACAGGCCCAGTCAGGACCAGGGG-3' 


<SEQIDNO:43) 


15 forward PCR primer 


(34398.£2) 


S'-AGCCAGCCTCGCTCTCGG-S* 


(SEQIDNO:44) 


forward PCR primer 


(34398.B) 


5 ' -GTCTGCG ATCAGGTCTGG-3 1 


<SBQIDNO:45) 


reverse PCR primer 


(34398.rl) 


5 '-GAAAGAGGC AATGG ATTCGC-3 ' 


(SEQIDNO:4$) 


reverse PCR primer 


(34398.r2) 


5 '-GACTTAC ACTTGCCAGC AC AGCAC-3 ' 


<SEQIDNO:47) 



Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA34398 consensus 
20 sequence which had the following nucleotide sequence 
hybridization probe (34398.pl) 

5'-GGAGCACCACCAACTGGAGGGTCCGGAGTAGCGAGCGCCCCGAAG-3* <SEQIDNO:48) 
In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with one of the PCR primer pairs identified above. A positive library was then used to isolate 
25 clones encoding the PR0344 genes using the probe oligonucleotide and one of the PCR primers. RNA for 
construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0344 
[herein designated as UNQ303 (DNA40592-1242)] (SEQ ID NO:41) and the derived protein sequence for PR0344. 
The entire nucleotide sequence of UNQ303 (DNA40592-1242) is shown in Figure 20 (SEQ ID NO:41). 
30 Clone UNQ303 (DNA40592-1242) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 227-229 and ending at the stop codon at nucleotide positions 956-958 (Figure 20). The 
predicted polypeptide precursor is 243 amino acids long (Figure 21). Important regions of the amino acid sequence 
encoded by nucleotides 1 to 729 of PR0344 include the signal peptide, the start of the mature protein, and two 
potential N-myristoylation sites as shown in Figure 21. Clone UNQ303 (DNA40592-1242) has been deposited with 
35 the ATCC and is assigned ATCC deposit no. ATCC 209492 

Analysis of the amino acid sequence of the full-length PR0344 polypeptides suggests that portions of them 
possess significant homology to various human and murine complement proteins, thereby indicating that PR0344 may 
. be a novel complement protein. 
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EXAMPLE II; Isolation of cDNA Clones Encoding Human PRQ347 

A consensus DNA sequence was assembled relative to other EST sequences as described in Example 1 
above. This consensus sequence is herein designated DNA39499.Based on the DNA39499 consensus sequence, 
oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of interest, and 
2) for use as probes to isolate a clone of the full-length coding sequence for PR0347. 
5 PCR primers (forward and reverse) were synthesized as follows: 

forward PCR primer 5 '-AGGMCTTCTGGATCGGGCTCACC-3 ' (SEQ ID NO:51) 
reverse PCR primer 5'-GGGTCTGGGCCAGGTGGAAGAGAG-3 ' (SEQIDNO:52) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA39499 
sequence which had the following nucleotide sequence 
10 hybridization probe 

5 '^CCAAGG ACTCCTTCCGCTGGGCCACAGGGGAGC ACCAGGCCTTC-3 * (SEQ ID NO:53) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with the PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0347 gene using the probe oligonucleotide and one of the PCR primers. RNA for construction of 
15 the cDNA libraries was isolated from human fetal kidney tissue (LIB228). 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0347 
[herein designated as UNQ306 (DNA44176-1244)] (SEQ ID NO:49) and the derived protein sequence for PR0347. 

The entire nucleotide sequence of UNQ306 (DNA44 176- 1244) is shown in Figure 22 (SEQ ID NO:49). 
Clone UNQ306 (DNA44176-1244) contains a single open reading frame with an apparent translational initiation site 
20 at nucleotide positions 123-125 and ending at the stop codon at nucleotide positions 1488-1490 (Figure 22). The 
predicted polypeptide precursor is 455 ainino acids long (Figure 23). The full-length PR0347 protein shown in 
Figure 23 has an estimated molecular weight of about 50,478 daltons and a pi of about 8.44. Clone UNQ306 
(DNA44176-1244) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 209532 

Analysis of the amino acid sequence of the full-length PR0347 polypeptide suggests that portions of it 
25 possess significant homology to various cysteine-rich secretory proteins, thereby indicating that PR0347 may be a 
novel cysteine-rich secretory protein. 



EXAMPLE 12 : Isolation of cDNA Clones Encoding Human PRQ354 

An expressed sequence tag (ESI) DNA database (UFESEQ™, Incyte Pharmaceuticals, Palo Alto, CA) was 

30 searched and various EST sequences were identified which possessed certain degress of homology with the inter- 
alpha-trypsin inhibitor heavy chain and with one another. Those homologous EST sequences were then aligned and 
a consensus sequence was obtained. The obtained consensus DNA sequence was then extended using repeated cycles 
of BLAST and phrap to extend the consensus sequence as far as possible using homologous EST sequences derived 
from both public EST databases (e.g., GenBank) and a proprietary EST DNA database (UFESEQ™, Incyte 

35 Pharmaceuticals, Palo Alto, CA). The extended assembly sequence is herein designated DNA39633. The above 
searches were performed using the computer program BLAST or BLAST2 (Altshul et al., Methods in Enzvmo| npy 
266:460480 (1996)). Those wmparisons resulting in a BLAST, score of 70 (or in some cases 90) or greater that did 
not encode known proteins were clustered and assembled into consensus DNA sequences with the program "phrap" 
(Phil Green, University of Washington, Seattle, Washington; 
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http://bozeman.mbt.washington.edu/phrap.docs/phrap.html). 

Based on the DNA39633 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 
cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
coding sequence for PR0354. Forward and reverse PCR primers generally range from 20 to 30 nucleotides and are 
often designed to give a PCR product of about 100-1000 bp in length. The probe sequences are typically 40-55 bp 

5 in length. In some cases, additional oligonucleotides are synthesized when the consensus sequence is greater than 
about l-1.5kbp. In order to screen several libraries for a full-length clone, DNA from the libraries was screened by 
PCR amplification, as per Ausubel et al. ( Current Protocols in Molecular Biology , with the PCR primer pair. A 
positive library was then used to isolate clones encoding the gene of interest using the probe oligonucleotide and one 
of the primer pairs. 

10 PCR primers were synthesized as follows: 

forward PCR primer 1 (39633.fn 5 '-GTGGGAACCAA ACTCCGGCAGACC-3 1 (SEQIDNO:56) 
forward PCR primer 2 f39633.f2> 5 '-CAC ATCGAGCGTCTCTGG-3 ' (SEQ ID NO:57) 
reverse PCR primer G9633.rl) 5 , -AGCCGCTCCTrCTCCGGTTCATCG-3 , (SEQ ID NO:58) 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA39633 

15 sequence which had the following nucleotide sequence 
hybridization, probe 

5 '-TGGAAGGACCACTTGATATC AGTCACTCCAGACAGCATCAGGGATGGG-3 ' (SEQ ID NO:59) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

by PCR amplification with the PCR primer pairs identified above. A positive library was then used to isolate clones 
20 encoding the PR0354 gene using the probe oligonucleotide and one of the PCR primers. 

RNA for construction of the cDNA libraries was isolated from human fetal kidney tissue (UB227). The 

cDNA libraries used to isolate the cDNA clones were constructed by standard methods using commercially available 

reagents such as those from Invitrogen, San Diego, CA. Hie cDNA was primed with oligo dT containing a NotI site, 

linked with blunt to Sail hemikinased adaptors, cleaved with NotI, sized appropriately by gel electrophoresis, and 
25 cloned in a defined orientation into a suitable cloning vector (such as pRKB or pRKD; pRK5B is a precursor of 

pRK5D that does not contain the Sfil site; see, Holmes et al M Science . 251:1278-1280 (1991)) in the unique Xhol 

and NotI sites. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0354 
[herein designated as UNQ31 1 (DNA44 192- 1246)] (SEQ ID NO:54) and the derived protein sequence for PR0354. 

30 The entire nucleotide sequence of UNQ31 1 (DNA44192-1246) is shown in Figure 24 (SEQ ID NO:54). 

Clone UNQ311 (DNA44192-1246) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 72-74 and ending at the stop codon at nucleotide positions 2154-2156 (Figure 24). The 
predicted polypeptide precursor is 694 amino acids long (Figure 25). The full-length PR0354 protein shown in 
Figure 25 has an estimated molecular weight of about 77,400 daltons and a pi of about 9.54. Clone UNQ311 

35 (DNA44192- 1246) has been deposited with ATCC and is assigned ATCC deposit no. ATCC 20953 1 . 

Analysis of the amino acid sequence of the full-length PR0354 polypeptide suggests that it possess 
significant homology to the inter-alpha-trypsin inhibitor heavy chain protein, thereby indicating that PR0354 may be 
a novel inter-alpha-trypsin inhibitor heavy chain protein homolog. 
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EXAMPLE 13: Isolation of cDNA Hones Encoding Human PRQ355 

A consensus DNA sequence was assembled relative to other EST sequences using BLAST and phrap as 
described in Example 1 above. This consensus sequence is herein designated DNA35702. Based on the DNA35702 
consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the 
sequence of interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0355. 
5 Forward and reverse PCR primers were synthesized as follows: 

forward pCR primer (.fl) 5 '^GCTTCTGCTGTTGCTCTTCTCCG-3 * (SEQIDNO:62) 

forward pCRprMer (.f2) 5 '-GTACACTGTGACCAGTCAGC-3 * (SEQ ID NO:63) 

forward pCfi primer (.f3) 5 '-ATC ATCAC AGATTCCCG AGC-3 ' (SEQ ID NO:64) 

reverse PCR primer (.rl) S'-TTCAATCTCCTCACCTTCCACCGC-S' (SEQ ID NO:65) 

10 reverse PCR primer (.r2) 5'-ATAGCTGTGTCTGCGTCTGCTGCG-3' (SEQ ID NO:66) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35702 
sequence which had the following nucleotide sequence: 
hybridization probe 

5 '-CGCGGCACTG ATCCCCACAGGTGATGGGCAGAATCTGTTTACG AAAGACG-3 ' (SEQ ID NO:67) 

15 In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 

by PCR amplification with one of the PCR primer pairs identified above. A positive library was then used to isolate 
clones eroding the PR0355 gene using the probe oligonucleotide. RNA for construction of the cDNA libraries was 
isolated from human fetal liver tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0355 

20 [herein designated as UNQ312 (DNA39518-1247)] (SEQ ID NO;60) and the derived protein sequence for PR0355. 

The entire nucleotide sequence of UNQ312 (DNA39518-1247) is shown in Figure 26 (SEQ ID NO:60). 
Clone UNQ312 (DNA395 18-1247) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 22-24 and ending at the stop codon at nucleotide positions 1342-1344 (Figure 26). The 
predicted polypeptide precursor is 440 amino acids long (Figure 27). The full-length PR0355 protein shown in 

25 Figure 27 has an estimated molecular weight of about 48,240 daltons and a pi of about 4.93. In addition, regions 
of interest including the signal peptide, Ig repeats in the extracellular domain, potential N-glycosylation sites, and the 
potential transmembrane domain, are designated in Figure 27. Clone UNQ312 (DNA395 18-1 247) has been deposited 
with ATCC and is assigned ATCC deposit no. ATCC 209529. 

Analysis of the amino acid sequence of the full-length PR0355 polypeptide suggests that portions of it 

30 possess significant homology to the CRTAM protein, thereby indicating that PR0355 may be CRTAM protein. 

EXAMPLE 14: Isolation of cDNA Clones Encoding Human PRQ3S7 

The sequence expression tag clone no. "2452972" by Incyte Pharmaceuticals, Palo Alto, CA was used to 
begin a data base search. The extracellular domain (ECD) sequences (including the secretion signal, if any) of from 
35 about 950 known secreted proteins from the Swiss-Prot public protein database were used to search expressed 
sequence tag (EST) databases which overlapped with a portion of Incyte EST clone no. "2452972". The EST 
databases included public EST databases (e.g., GenBank) and a proprietary EST DNA database (LIFESEQ™, Incyte 
Pharmaceuticals, Palo Alto, CA). The search was performed using the computer program BLAST or BLAST2 
(Akshul et at.. Methods in Rnry^^y ?tfi+(to-AM\ (1996)) as a comparison of the ECD protein sequences to a 6 
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frame translation of the EST sequence. Those comparisons resulting in a BLAST score of 70 (or in some cases 90) 

or greater that did not encode known proteins were clustered and assembled into consensus DNA sequences with the 

program "phrap 0 (Phil Green, University of Washington, Seattle, Washington; 

http://bozeinan.mbt.wasMngton.eaV^ 

A consensus DNA sequence was then assembled relative to other EST sequences using phrap. This 
5 consensus sequence is herein designated DNA37162. In this case, the consensus DNA sequence was extended using 

repeated cycles of BLAST and phrap to extend the consensus sequence as far as possible using the sources of EST 

sequences discussed above. 

Based on the DNA37162 consensus sequence, oligonucleotides were synthesized: 1) to identify by PCR a 

cDNA library that contained the sequence of interest, and 2) for use as probes to isolate a clone of the full-length 
10 coding sequence for PR0357. Forward and reverse PCR primers generally range from 20 to 30 nucleotides and are 

often designed to give a PCR product of about 100-1000 bp in length. The probe sequences are typically 40-55 bp 

in length. In some cases, additional oligonucleotides are synthesized when the consensus sequence is greater than 

about 1-L5kbp. In order to screen several libraries for a full-length clone, DNA from the libraries was screened by 

PCR amplification, as ber Ausubel et al., Current Protocols in Molecular Biolopv . with the PCR primer pair. A 
15 positive library was then used to isolate clones encoding the gene of interest using the probe oligonucleotide and one 

of the primer pairs. 

PCR primers were synthesized as follows: 

forward primer 1: 5'-CCCTCCACTGCCCCACCGACTG-3' (SEQ ID NO:70); 

reverse primer 1: 5 '-CGGTTCTGGGG ACGTTAGGGCTCG-3 ' (SEQ ID NO:71); and 
20 forward primer 2: 5 , -CTGCCCACCGTCCACCTGCCTCAAT-3 t (SEQ ID NO:72). 

Additionally, two synthetic oligonucleotide hybridization probes were constructed from the consensus DNA37162 

sequence which had the following nucleotide sequences: 

hybridization probe 1: 

5 '-AGGACTGCCC ACCGTCCACCTGCCTC AATGGGGGCACATGCCACC-3 ' (SEQ ID NO:73); and 
25 hybridization probe 2: 

5' -ACGCAAAGCCCTACATCTAAGCC AGAGAG AGACAGGGCAGCTGGG-3 ' (SEQ ID NO:74). 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with a PCR primer pair identified above. A positive library was then used to isolate clones 
encoding the PR0357 gene using the probe oligonucleotide and one of the PCR primers. 
30 RNA for construction of the cDNA libraries was isolated from human fetal liver tissue. The cDNA libraries 

used to isolate the cDNA clones were constructed by standard methods using commercially available reagents such 
as those from Invitrogen, San Diego, CA. The cDNA was primed with oligo dT containing a NotI site, linked with 
blunt to Sail hemikinased adaptors, cleaved with NotI, sized appropriately by gel electrophoresis, and cloned in a 
defined orientation into a suitable cloning vector (such as pRKB or pRKD; pRK5B is a precursor of pRK5D that does 
35 not contain the Sfil site; see, Holmes et al., Science . 252:1278-1280 (1991)) in the unique Xhol and NotI sites. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0357 
[herein designated as UNQ314 (DNA44804-1248)] (SEQ ID NO:68) and the derived protein sequence for PR0357. 

The entire nucleotide sequence of UNQ314 (DNA44804-1248) is shown in Figure 28 (SEQ ID NO:68). 
Clone UNQ314 (DNA44804-1248) contains a single open reading frame with an apparent translational initiation site 
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at nucleotide positions 137-139 and ending at the stop codon at nucleotide positions 1931-1933 (Figure 28). The 
predicted polypeptide precursor is 598 amino acids long (Figure 29). Clone UNQ314 (DNA44804-1248) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209527 

Futher analysis shows a number of characteristics as shown in Figure 29. Figure 29 shows the amino acid 
sequence (SEQ ID NO:69) derived from nucleotides 137 through 1930 of SEQ ID NO:68. Molecular weight is 

5 63,030 daltons; pi is 7.24; and NX(S/T) is 3. The putative transmembrane domain is shown in Figure 29 at amino 
acids 506 through 524. Alternatively, the transmembrane region begins with the "G n at amino acid 497. The 
potential N-glycosylation sites are underlined in Figure 29. The EGF-like domain cysteine pattern signature appeasr 
at amino acids 355 through 366. This region can also be found in milk fat globule protein from rat, notch or the 
hepatocyte growth factor converting protease. The signal peptide is also at amino acids 1-22 of Figure 29. The start 

10 of the homology to ALS and other leucine-repeat rich proteins in the extracellular domain begins at amino acid 
position 24. 

Analysis of the amino acid sequence of the full-length PR0357 polypeptide therefore suggests that portions 
of it possess significant homology to ALS, thereby indicating that PR0357 may be a novel leucine rich repeat protein 



15 



35 



related to ALS. 



EXAMPLE 15: Isolation of cDNA Clones Encoding Human PRQ715 

A proprietary ESTDNA database (UFESEQ™, Incyte Pharmaceuticals, Palo Alto, CA) was searched for 

EST sequences encoding polypeptides having homology to human TNF-ct.. This search resulted in the identification 

of Incyte Expressed Sequence Tag No. 2099855. 
20 A consensus DNA sequence was then assembled relative to other EST sequences using seqext and "primp 1 ' 

(Phil Green, University of Washington, Seattle, Washington; 

http://bozeman.mbt.wasmngton.edu/phrap.docs/phrap.html). This consensus sequence is herein designated 

DNA52092. Based upon the alignment of the various EST clones identified in this assembly, a single EST clone from 

the Merck/Washington University EST set (EST clone no. 725887, Accession No. AA292358) was obtained and its 
25 insert sequenced. The full-length DNA52722-1229 sequence was then obtained from sequencing the insert DNA from 

EST clone no. 725887. 

The entire nucleotide sequence of UNQ383 (DNA52722-1229) is shown in Figure 30 (SEQ ID NO:75). 
Clone UNQ383 (DNA52722-1229) contains a single open reading frame with an apparent translation^ initiation site 
at nucleotide positions 114-116 and ending at the stop codon at nucleotide positions 864-866 (Figure 30). The 
30 predicted polypeptide is 250 amino acids long (Figure 31). The full-length PR0715 protein shown in Figure 31 has 
an estimated molecular weight of about 27,433 daltons and a pi of about 9.85. 

Analysis of the amino acid sequence of the full-length PR0715 polypeptide suggests that it possesses 
significant homology to members of the tumor necrosis factor family of proteins, thereby indicating that PR0715 is 
a novel tumor necrosis factor protein. 



EXAMPLE 16: Isolation o f cDNA Clones Encoding Human PR0353 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in • 
Example 1 above. This consensus sequences is herein designated DNA36363. The consensus DNA sequence was 
extended using repeated cycles of BLAST and phrap to extend the consensus sequence as far as possible using the 
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sources of EST sequences discussed above. Based on the DNA36363 consensus sequence, oligonucleotides were 
synthesized: 1) to identify by PCR a cDNA library that contained the sequence of interest, and 2) for use as probes 
to isolate a clone of the full-length coding sequence for PR0353. 

Based on the DNA36363 consensus sequence, forward and reverse PCR primers were synthesized as 

follows: 

5 forward PCR primer (36363.fl) 5 ' -TAC AGGCCCAGTCAGG ACC AGGGG-3 ' (SEQDNO:87) 
reverse PCR primer (36363.rl) 5 '-CTGAAGAAGTAGAGGCCGGGCACG-3 ' <^uONO:88J). 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the DNA36363 consensus 
sequence which had the following nucleotide sequence: 
frybridizatjon probe 36363.pl 

10 5 '-CCCGGTGCTTGCGCTGCTGTGACCCCGGTACCTCCATGTACCCGG-3 1 (SBQDNO.8?) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with one of the PCR primer pairs identified above. A positive library was then used to isolate 
clones encoding the PR0353 gene using the probe oligonucleotide and one of the PCR primers. RNA for 
construction of the cDNA libraries was isolated from human fetal kidney tissue. 

15 DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0353 

[herein designated as UNQ310 (DNA41234-1242)] (SEQ ID NO:85) and the derived protein sequence for PR0353. 

The entire nucleotide sequence of UNQ310 (DNA4 1234-1242) is shown in Figure 34 (SEQ ID NO:85). 
Clone UNQ310 (DNA41234-1242) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 305-307 and ending at the stop codon at nucleotide positions 1148-1150 (Figure 34). The 

20 predicted polypeptide precursor is 281 amino acids long (Figure 35). Important regions of the amino acid sequence 
encoded by PR0353 include the signal peptide, corresponding to amino acids 1-26, the start of the mature protein 
at amino acid position 27, a potential N-glycosylation site, corresponding to amino acids 93-98 and a region which 
has homology to a 30 kd adipocyte complement-related protein precursor, corresponding to amino acids 99-281. 
Clone UNQ310 (DNA4 1234- 1242) has been deposited with the ATCC and is assigned ATCC deposit no. ATCC 

25 209618 

Analysis of the amino acid sequence of the full-length PR0353 polypeptides suggests that portions of them 
possess significant homology to portions of human and murine complement proteins, thereby indicating that PR0353 
may be a novel complement protein. 



30 EXAMPLE 17 : Isolation of cDNA Clones Encoding Human PRQ361 

A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 
Example 1 above. This consensus sequence is herein designated DNA40654. Based on the DNA40654 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the rulMength coding sequence for PR0361 . 

35 Forward and reverse PCR primers were synthesized as follows: 

forward PCR primer (.fl) 5 ' -AGGGAGG ATTATCCTTGACCTTTG AAG ACC-3 * (SEQ ID NO:92) 
forward PCR primer (m S'-GAAGCAAGTGCCCAGCTW (SEQ ID NO:93) 

forward PCR primer ( B) S'-CGGGTCCCTGCTCTTTGG^ (SEQ ID NO:94) 

reverse PCR primer (.rl) 5*-C ACCGTAGCTGGGAGCGCACTCAC-3 ' (SEQ ID NO:95) 
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reverse PQR prjmer (.r2) 5 '-AGTGTAAGTCAAGCTCCC-3 1 (SEQ ID NO:96) 

Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA40654 
sequence which had the following nucleotide sequence 
hybridization probe 

5'- GCTTCCTGACACTAAGGCTGTCTGCTAGTCAGAATTGCCTCAAAAAGAG-3 , 
5 (SEQ ID NO:97) 

In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR amplification with one of the PCR primer pairs identified above. A positive library was then used to isolate 
clones eixxxling the PR0361 gene using the probe oligonucleotide. RNA for construction of the cDNA libraries was 
isolated from human fetal kidney tissue. 

10 DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0361 

[herein designated as UNQ316 (DNA454 10-1250)] (SEQ ID NO:90) and the derived protein sequence for PR0361. 

The entire nucleotide sequence of UNQ316 (DNA45410-1250) is shown in Figure 36 (SEQ ID NO:90). 
Clone UNQ316 (DNA4541 0-1250) contains a single open reading frame with an apparent translational initiation site 
at nucleotide positions 226-228 and ending at the stop codon at nucleotide positions 1519-1521 (Figure 36). The 

15 predicted polypeptide precursor is 431 amino acids long (Figure 37). The full-length PR0361 protein shown in 
Figure 37 has an estimated molecular weight of about 46,810 daltons and a pi of about 6.45. In addition, regions 
of interest including the transmembrane domain (amino acids 380-409) and sequences typical of the arginase family 
of proteins (amino acids 3-14 and 39-57) are designated in Figure 37. Clone UNQ316 (DNA45410-1250) has been 
deposited with ATCC and is assigned ATCC deposit no. ATCC 209621. 

20 Analysis of the amino acid sequence of the full-length PR0361 polypeptide suggests that portions of it 

possess significant homology to the mucin and/or chitinase proteins, thereby indicating that P&0361 may be a novel 
mucin and/or chitinase protein. 

EXAMPLE 18; Isolation of cDNA Clones Encoding Human PR0365 

25 A consensus DNA sequence was assembled relative to other EST sequences using phrap as described in 

Example 1 above. This consensus sequence is herein designated DNA35613. Based on the DNA35613 consensus 
sequence, oligonucleotides were synthesized: 1) to identify by PCR a cDNA library that contained the sequence of 
interest, and 2) for use as probes to isolate a clone of the full-length coding sequence for PR0365. 
Forward and reverse PCR primers were synthesized as follows: 

30 forward PCRprjmer (.fl-35613) 5'-A ATGTGACCACTGGACTCCC-3 ' pajDNOld} 
forward PCR primer (.f2-35613) 5 , -AGGCTTGGAACTCCCTTC-3 , CBQDNOIOI) 
reverse PCR primer (.rl-35613) 5 '-AAGATTCTTGAGCGATTCCAGCTG-3 ' SBQIDNOia^ 
Additionally, a synthetic oligonucleotide hybridization probe was constructed from the consensus DNA35613 
sequence which had the following nucleotide sequence 

35 hybridization probe 

5 ' -A ATCCCTGCTCTTC ATGGTGACCTATG ACGACGG A AGC AC AAGACTG-3 ' gBQIDNO.K© 
In order to screen several libraries for a source of a full-length clone, DNA from the libraries was screened 
by PCR ampUfication with one of the PCR primer pairs identified above. A positive library was then used to isolate 
clones encoding the PR0365 gene using the probe oligonucleotide and one of the PCR primers. RNA for 
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construction of the cDNA libraries was isolated from human fetal kidney tissue. 

DNA sequencing of the clones isolated as described above gave the full-length DNA sequence for PR0365 
[herein designated as UNQ320 (DNA46777-1253)] (SEQ ID NO:98) and the derived protein sequence for PR0365. 

The entire nucleotide sequence of UNQ320 (DNA46777-1253) is shown in Figure 38 (SEQ ID NO:98). 
Clone UNQ320 (DNA46777-1253) contains a single open reading frame with an apparent translational initiation site 
5 at nucleotide positions 15-17 and ending at the stop codon at nucleotide positions 720-722 (Figure 38). The predicted 
polypeptide precursor is 235 amino acids long (Figure 39). Important regions of the polypeptide sequence encoded 
by Clone UNQ320 (DNA46777-1253) have been identified and include the following: a signal peptide corresponding 
to amino acids 1-20, the start of the mature protein corresponding to ammo acid 21, and multiple potential N- 
glycosylation sites as shown in Figure 39. Clone UNQ320 (DNA46777-1253) has been deposited with ATCC and 
10 is assigned ATCC deposit no. ATCC 209619. 

Analysis of the amino acid sequence of the full-length PR0365 polypeptide suggests that portions of it 
possess significant homology to the human 2-19 protein, thereby indicating that PR0365 may be a novel human 2-19 
protein homoiog. 

15 EXAMPLE 19 : Use of PRO Polvpeptide-Encoding Nucleic Acid as Hybridization Probes 

Hie following method describes use of a nucleotide sequence encoding a PRO polypeptide as a hybridization 

probe. 

DNA comprising the coding sequence of of a PRO polypeptide of interest as disclosed herein may be 
employed as a probe or used as a basis from which to prepare probes to screen for homologous DN As (such as those 
20 encoding naturaUy-occuning variants of the PRO polypeptide) in human tissue cDNA libraries or human tissue 
genomic libraries. 

Hybridization and washing of filters containing either library DNAs is performed under the following high 
stringency conditions. Hybridization of radiolabeled PRO polypeptide-encoding nucleic acid-derived probe to the 
filters is performed in a solution of 50% formamide, 5x SSC, 0.1% SDS, 0.1% sodium pyrophosphate, 50 mM 
25 sodium phosphate, pH 6.8, 2x Denhardfs solution, and 10% dextran sulfate at 42 U C for 20 hours. Washing of the 
filters is performed in an aqueous solution of O.lx SSC and 0.1% SDS at 42°C. 

DNAs having a desired sequence identity with the DNA encoding full-length native sequence PRO 
polypeptide can then be identified using standard techniques known in the art. 

30 EXAMPLE 20: Expression of PRO Polypeptides in E r cqH 

This example illustrates preparation of an unglycosylated form of a desired PRO polypeptide by recombinant 
expression in E. coli. 

The DNA sequence encoding the desired PRO polypeptide is initially amplified using selected PCR primers. 
The primers should contain restriction enzyme sites which correspond to the restriction enzyme sites on the selected 
35 expression vector. A variety of expression vectors may be employed. An example of a suitable vector is pBR322 
(derived from E. coli\ see Bolivar et al., Gene . 2:95 (1977)) which contains genes for ampicillin and tetracycline 
resistance. The vector is digested with restriction enzyme and dephosphorylated. The PCR amplified sequences are 
then ligated into the vector. The vector will preferably include sequences which encode for an antibiotic resistance 
gene, a trp promoter, a polyhis leader (including the first six STII codons, polyhis sequence, and enterokinase 
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cleavage site), the specific PRO polypeptide coding region, lambda transcriptional terminator, and an argU gene. 

The ligation mixture is then used to transform a selected E. coli strain using the methods described in 
Sambrook et al. f supia. Transformants are identified by their ability to grow on LB plates and antibiotic resistant 
colonies are then selected. Plasmid DNA can be isolated and confirmed by restriction analysis and DNA sequencing. 

Selected clones can be grown overnight in liquid culture medium such as LB broth supplemented with 
5 antibiotics. The overnight culture may subsequently be used to inoculate a larger scale culture. The cells are then 
grown to a desired optical density, during which the expression promoter is turned on. 

After cuiuiring the cells for several more hours, the cells can be harvested by centrifugation. The cell pellet 
obtained by the centrifugation can be solubilized using various agents known in the art, and the solubilized PRO 
polypeptide can then be purified using a metal chelating column under conditions that allow tight binding of the 
10 protein. 

PR0241 was successfully expressed in E. coli in a poly-His tagged form, using the following procedure. 
The DNA encoding PR0241 was initially amplified using selected PGR primers. The primers contained restriction 
enzyme sites which correspond to the restriction enzyme sites on the selected expression vector, and other useful 
sequences providing for efficient and reliable translation initiation, rapid purification on a metal chelation column, 

15 and proteolytic removal with enterokinase. The PCR-amplified, poly-His tagged sequences were then ligated into 
an expression vector, which was used to transform an E. coli host based on strain 52 (W31 10 fuhA(tonA) Ion galE 
rpoHts(htpRts) clpPOadq). Transformants were first grown in LB containing 50 rag/ml carbenicillin at 30°C with 
shaking until an O.D.600 of 3-5 was reached. Cultures were then diluted 50-100 fold into CRAP media (prepared 
by mixing 3.57 g (NH<) 2 S0 4l 0.71 g sodium citrate-2H20, 1.07 g KCi, 5.36 g Difco yeast extract, 5.36 g Sheffield 

20 hycase SF in 500 mL water, as well as 1 10 mM MPOS, pH 7.3, 0.55 % (w/v) glucose and 7 mM MgS0 4 ) and grown 
for approximately 20-30 hours at 30°C with shaking. Samples were removed to verify expression by SDS-PAGE 
analysis, and the bulk culture is centriruged to pellet the cells. Cell peUets were frozen until purification and 
refolding. 

E. coli paste from 0.5 to 1 L fermentations (6-10 g pellets) was resuspended in 10 volumes (w/v) in 7 M 
25 guanidine, 20 mM Tris, pH 8 buffer. Solid sodium sulfite and sodium tetrathionate is added to make final 
concentrations of 0.1M and 0.02 M, respectively, and the solution was stirred overnight at 4°C. This step results 
in a denatured protein with all cysteine residues blocked by sulfitolization. The solution was centrifuged at 40,000 
rpm in a Beckman Ultracentifuge for 30 mm. The supernatant was diluted with 3-5 volumes of metal chelate column 
buffer (6 M guanidine, 20 mM Tris, pH 7.4) and filtered through 0.22 micron filters to clarify. Depending the 
clarified extract was loaded onto a 5 ml Qiagen Ni-NTA metal chelate column equilibrated in the metal chelate 
column buffer. The column was washed with additional buffer containing 50 mM imidazole (Calbiochem, Utrol 
grade), pH 7.4. The protein was eluted with buffer containing 250 mM imidazole. Fractions containing the desired 
protein were pooled and stored at 4°C. Protein concentration was estimated by its absorbance at .280 nm using the 
calculated extinction coefficient based on its amino acid sequence. 

The proteins were refolded by diluting sample slowly into freshly prepared refolding buffer consisting of: 
20 mM Tris, pH 8.6, 0.3 M NaCl, 2.5 M urea, 5 mM cysteine, 20 mM glycine and 1 mM EDTA. Refolding 
volumes were chosen so that the final protein concentration was between 50 to 100 micrograms/ml. The refolding 
solution was stirred gently at 4*C for 12-36 hours. The refolding reaction was quenched by the addition of TFA to 
a final concentration of 0.4% (pH of approximately 3). Before further purification of the protein, the solution was 
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filtered through a 0.22 micron filter and acetonitrile was added to 2-10% final concentration. The refolded protein 
was chromatographed on a Poros Rl/H reversed phase column using a mobile buffer of 0, 1 % TFA with elution with 
a gradient of acetonitrile from 10 to 80%. Aliquots of fractions with A280 absorbance were analyzed on SDS 
polyacrylamide gels and fractions containing homogeneous refolded protein were pooled. Generally, the properly 
refolded species of most proteins are eluted at the lowest concentrations of acetonitrile since those species are the 

5 most compact with their hydrophobic interiors shielded from interaction with the reversed phase resin. Aggregated 
species are usually ehited at higher acetonitrile concentrations. In addition to resolving misfolded forms of proteins 
from the desired form, the reversed phase step also removes endotoxin from the samples. 

Fractions containing the desired folded PR0241 protein were pooled and the acetonitrile removed using a 
gentle stream of nitrogen directed at the solution. Proteins were formulated into 20 mM Hepes, pH 6.8 with 0. 14 

10 M sodium chloride and 4% mannitol by dialysis or by gel filtration using G25 Superfine (Pharmacia) resins 
equilibrated in the formulation buffer and sterile filtered. 

EXAMPLE 21 : Ex pression of PRO Polypeptides in M ammalian Cells 

This example illustrates preparation of a glycosylated form of a desired PRO polypeptide by recombinant 
15 expression in mammalian cells. 

The vector, pRK5 (see EP 307,247, published March 15, 1989), is employed as the expression vector. 
Optionally, the PRO polypeptide-encoding DNA is ligated into pRK5 with selected restriction enzymes to allow 
insertion of the PRO polypeptide DNA using ligation methods such as described in Sambrook et al., supra. The 
resulting vector is called pRK5-PRO polypeptide. 
20 In one embodiment, the selected host cells may be 293 cells. Human 293 cells (ATCC CCL 1573) are 

grown to confluence in tissue culture plates in medium such as DMEM supplemented with fetal calf serum and 
optionally, nutrient components and/or antibiotics. About 10 jig pRK5-PRO polypeptide DNA is mixed with about 
1 ^ DNA encoding the VA RNA gene [Thimmappaya et al., CeJL 31:543 (1982)] and dissolved in 500 /d of 1 mM 
Tris-HCl, 0.1 mM EDTA, 0.227 M CaCl 2 . To this mixture is added, dropwise, 500 fd of 50 mM HEPES (pH 7.35), 
25 280 mM NaCl, 1 .5 mM NaP0 4 , and a precipitate is allowed to form for 10 minutes at 25°C. The precipitate is 
suspended and added to the 293 cells and allowed to settle for about four hours at 37°C. The culture medium is 
aspirated off and 2 ml of 20% glycerol in PBS is added for 30 seconds. The 293 cells are then washed with serum 
free medium, fresh medium is added and the cells are incubated for about 5 days. 

Approximately 24 hours after the transfections, the culture medium is removed and replaced with culture 
30 medium (alone) or culture medium containing 200 ^Ci/ml 35 S-cysteine and 200 /iCi/ml 35 S-methionine. After a 12 
hour incubation, the conditioned medium is collected, concentrated on a spin filter, and loaded onto a 15% SDS gel. 
The processed gel may be dried and exposed to film for a selected period of time to reveal the presence of PRO 
polypeptide. The cultures containing transfected cells may undergo further incubation (in serum free medium) and 
the medium is tested in selected bioassays. 
35 In an alternative technique, PRO polypeptide may be introduced into 293 cells transiently using the dextran 

sulfate method described by Somparyrac et al., Proc. Natl. Acad. Sci. . 12:7575 (1981). 293 cells are grown to 
maximal density in a spinner flask and 700 fig pRKS-PRO polypeptide DNA is added. The cells are first concentrated 
from the spinner flask by centrifugation and washed with PBS . * The DN A-dextran precipitate is incubated on the cell 
pellet for four hours. The cells are treated with 20% glycerol for 90 seconds, washed with tissue culture medium, 
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and re-introduced into the spinner flask containing tissue culture medium, 5 jig/ml bovine insulin and 0.1 fig/ml 
bovine transferrin. After about four days, the conditioned media is centrifuged and filtered to remove cells and 
debris. The sample containing expressed PRO polypeptide can then be concentrated and purified by any selected 
method, such as dialysis and/or column chromatography. 

In another embodiment, PRO polypeptides can be expressed in CHO cells. The pRK5-PRO polypeptide 
5 can be transfected into CHO cells using known reagents such as CaP0 4 or DEAE-dextran. As described above, the 
cell cultures can be incubated, and the medium replaced with culture medium (alone) or medium containing a 
radiolabel such as ^S-methionine. After detennining the presence of PRO polypeptide, the culture medium may be 
replaced with serum free medium. Preferably, the cultures are incubated for about 6 days, and then the conditioned 
medium is harvested. The medium containing the expressed PRO polypeptide can then be concentrated and purified 

10 by any selected method. 

Epitope-tagged PRO polypeptide may also be expressed in host CHO cells. The PRO polypeptide may be 
subcloned out of the pRK5 vector. The subclone insert can undergo PCR to fuse in frame with a selected epitope 
tag such as a poly-his tag into a Baculovirus expression vector. Tbe poly-his tagged PRO polypeptide insert can then 
be subcloned into a SV40 driven vector containing a selection marker such as DHFR for selection of stable clones. 

15 Finally, the CHO cells can be transfected (as described above) with the SV40 driven vector. Labeling may be 
performed, as described above, to verity expression. The culture medium containing the expressed poly-His tagged 
PRO polypeptide can then be concentrated and purified by any selected method, such as by Ni 2+ -chelate affinity 
chromatography. 

PR0241 was successfully expressed in CHO cells by both a transient and a stable expression procedure. 

20 In addition, PR0243, PR0323 and PR0233 were successfully transiently expressed in CHO cells. 

Stable expression in CHO cells was performed using the following procedure. The proteins were expressed 
as an IgG construct Onununoadhesin), in which the coding sequences for the soluble forms (e.g. extracellular 
domains) of the respective proteins were fused to an IgGl constant region sequence containing the hinge, CH2 and 
CH2 domains and/or is a poly-His tagged form. 

25 Following PCR amplification, the respective DNAs were subcloned in a CHO expression vector using 

standard techniques as described in Ausubel et al., Current Protocols of Molecular Biology, Unit 3.16, John Wiley 
and Sons (1997). CHO expression vectors are constructed to have compatible restriction sites 5* and 3' of the DNA 
of interest to allow the convenient shuttling of cDNA's. The vector used expression in CHO cells is as described 
in Lucas et ai, NucL Acids Res. 24: 9 (1774-1779 (1996), and uses the SV40 early promoter/enhancer to drive 

30 expression of the cDNA of interest and dihydrofolate reductase (DHFR). DHFR expression permits selection for 
stable maintenance of the plasmid following transfection. 

Twelve micrograms of the desired plasmid DNA were introduced into approximately 10 million CHO cells 
using cornmerciaUy available transfection reagents Superfect° (Quiagen), Dosper° or Fugene 0 (Boehringer Mannheim). 
The cells were grown and described in Lucas et ai, supra. Approximately 3 x 10* 7 cells are frozen in an ampule for 

35 further growth and production as described below. 

The ampules containing the plasmid DNA were thawed by placement into water bath and mixed by 
vortexing. Tne contents were pipetted into a centrifuge tube containing 10 mLs of media and centrifuged at 1000 rpm 
for 5 minutes. The supernatant was aspirated and the cells were resuspended in 10 mL of selective media (0.2 pm 
filtered PS20 with 5% 0.2 M m diafiltered fetal bovine serum). The cells were then aliquoted into a 100 mL spinner 
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containing 90 mL of selective media. After 1-2 days, the cells were transferred into a 250 mL spinner filled with 
150 mL selective growth medium and incubated at 37°C. After another 2-3 days, a 250 mL, 500 mL and 2000 mL 
spinners were seeded with 3 x 10 5 cells/mL. The cell media was exchanged with fresh media by centrifugation and 
resuspension in production medium. Although any suitable CHO media may be employed, a production medium 
described in US Patent No. 5,122,469, issued June 16, 1992 was actually used. 3L production spinner is seeded at 
5 1.2 x 10 6 cells/mL. On day 0, the cell number pH were detennined. On day 1, the spinner was sampled and 
sparging with filtered air was commenced. On day 2, the spinner was sampled, the temperature shifted to 33*C, and 
30 mL of 500 g/L glucose and 0.6 mL of 10% antifoam (e.g., 35% polydimethylsiioxane emulsion, Dow Corning 
365 Medical Grade Emulsion). Throughout the production, pH was adjusted as necessary to keep at around 7.2. 
After 10 days, or until viability dropped below 70%, the cell culture was harvested by centrifugtion and filtering 
10 through a 0.22 jim filter. The filtrate was either stored at 4°C or immediately loaded onto columns for purification. 

For the poly-His tagged constructs, the proteins were purified using a Ni-NTA column (Qiagen). Before 
purification, imidazole was added to the conditioned media to a concentration of 5 mM . The conditioned media was 
pumped onto a 6 ml Ni-NTA column equilibrated in 20 mM Hepes, pH 7.4, buffer containing 0.3 M NaCl and 5 mM 
imidazole at a flow rate of 4-5 ml/min. at 4°C. After loading, the column was washed with additional equilibration 
15 buffer and the protein eluted with equilibration buffer containing 0.25 M imidazole. The highly purified protein was 
subsequently desalted into a storage buffer containing 10 mM Hepes, 0.14 M NaCl and 4% mannitol, pH 6.8, with 
a 25 ml G25 Superfine (Pharmacia) column and stored at -80°C. 

Immunoadhesin (Fc containing) constructs of were purified from the conditioned media as follows. The 
conditioned medium was pumped onto a 5 ml Protein A column (Pharmacia) which had been equilibrated in 20 mM 
20 Na phosphate buffer, pH 6.8. After loading, the column was washed extensively with equilibration buffer before 
elution with 100 mM citric acid, pH 3.5. The eluted protein was immediately neutralized by collecting i ml fractions 
into tubes containing 275 pi of 1 M Tris buffer, pH 9. The highly purified protein was subsequently desalted into 
storage buffer as described above for the poly-His tagged proteins. The homogeneity was assessed by SDS 
polyacrylamide gels and by N-terminal amino acid sequencing by Edman degradation. 
25 PR0241, PR0243, PR0299, PR0323, PR0327, PR0233, PR0344, PR0347, PR0354, PR0355, PR0357, 

PR0353, PR0361 and PR0365 were also successfully transiently expressed in COS cells. 

EXAMPLE 22 : fopression of PRO Poly peptides in Yeast 

The following method describes recombinant expression of a desired PRO polypeptide in yeast. 
30 First, yeast expression vectors are constructed for intracellular production or secretion of PRO polypeptides 

from the ADH2/GAPDH promoter. DNA encoding a desired PRO polypeptide, a selected signal peptide and the 
promoter is inserted into suitable restriction enzyme sites in the selected plasmid to direct intracellular expression of 
the PRO polypeptide. For secretion, DNA encoding the PRO polypeptide can be cloned into the selected plasmid, 
together with DNA encoding the ADH2/GAPDH promoter, the yeast alpha-factor secretory signal/leader sequence, 
35 and linker sequences (if needed) for expression of the PRO polypeptide. 

Yeast cells, such as yeast strain AB110, can then be transformed with the expression plasraids described 
above and cultured in selected fermentation media. The transformed yeast supernatant? can be analyzed by 
• precipitation with 10% trichloroacetic acid and separation by SDS-PAGE, followed by staining of the gels with 
Coomassie Blue stain. 
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Recombinant PRO polypeptide can subsequently be isolated and purified by removing the yeast cells from 
the fermentation medium by cemrifugation and then concentrating the medium using selected cartridge filters. The 
concentrate containing the PRO polypeptide may further be purified using selected column chromatography resins. 



EXAMPLE 23 : Expression of PRO Polypeptides in Baculovirus-lnfected Insect Cells 
5 The following method describes recombinant expression of PRO polypeptides in Bacuio virus -infected insect 

cells. 

The desired PRO polypeptide is fused upstream of an epitope tag contained with a baculovirus expression 
vector. Such epitope tags include poly-his tags and immunoglobulin tags (like Fc regions of IgG). A variety of 
plasmids may be employed, including plasmids derived from commercially available plasmids such as pVL1393 

10 (Novagen). Briefly, the PRO polypeptide or the desired portion of the PRO polypeptide (such as the sequence 
encoding the extracellular domain of a transmembrane protein) is amplified by PCR with primers complementary to 
the 5' and 3' regions. The 5* primer may incorporate flanking (selected) restriction enzyme sites. The product is 
then digested with those selected restriction enzymes and subcloned into the expression vector. 

Recombinant baculovirus is generated by co-transfecting the above plasmid and BaculoGold™ virus DNA 

15 (Pharmingen) into Spodoptera frugiperda ( n S!9 n ) cells (ATCC CRL 1711) using lipofectin (commercially available 
from GIBCO-BRL). After 4-5 days of incubation at 28°C, the released viruses are harvested and used for further 
amplifications. Viral infection and protein expression is performed as described by O'Reilley et al„ Baculovirus 
expression vectors: A laboratory Manual, Oxford: Oxford University Press (1994). 

Expressed poly-his tagged PRO polypeptide can then be purified, for example, by Ni J+ -chelate affinity 

20 chromatography as follows. Extracts are prepared from recombinant virus-infected Sf9 cells as described by Rupert 
et al., Nature, 2&: 175-179 (1993). Briefly, Sf9 cells are washed, resuspended in sonication buffer (25 mL Hepes, 
pH 7.9; 12.5 mM MgCl 2 ; 0.1 mM EDTA; 10% Glycerol; 0.1% NP-40; 0.4 M KC1), and sonicated twice for 20 
seconds on ice. The sonicates are cleared by cemrifugation, and the supernatant is diluted 50-fold in loading buffer 
(50 mM phosphate, 300 mM NaCl, 10% Glycerol, pH 7.8) and filtered through a 0.45 jim filter. A Ni 2+ -NTA 

25 agarose column (commercially available from Qiagen) is prepared with a bed volume of 5 mL, washed with 25 mL 
of water and equilibrated with 25 mL of loading buffer. The filtered cell extract is loaded onto the column at 0.5 mL 
per minute. The column is washed to baseline A^ with loading buffer, at which point fraction collection is started. 
Next, the column is washed with a secondary wash buffer (50 mM phosphate; 300 mM NaCl, 10% Glycerol, pH 
6.0), which elutes nonspecifically bound protein. After reaching A 280 baseline again, the column is developed with 

30 a 0 to 500 mM Imidazole gradient in the secondary wash buffer. One mL fractions are collected and analyzed by 
SDS-PAGE and silver staining or western blot with Ni 2+ -NTA-conjugated to alkaline phosphatase (Qiagen). 
Fractions containing the eluted His 10 -tagged PRO polypeptide are pooled and dialyzed against loading buffer. 

Alternatively, purification of the IgG tagged (or Fc tagged) PRO polypeptide can be performed using known 
chromatography techniques, including for instance, Protein A or protein G column chromatography. 

35 PR0241 , PR0327 and PR0344 were successfully expressed in baculovirus infected Sf9 insect cells. While 

the expression was actually performed in a 0.5-2 L scale, it can be readily scaled up for larger (e.g. 8 L) 
preparations. The proteins were expressed as an IgG construct (immunoadhesin), in which the protein extracellular 
region was fused to an IgGl constant region sequence containing the hinge, CH2 and CH3 domains and/or in poly- 
His tagged forms. 
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For expression in baculovirus infected Sf9 cells, following PCR amplification, the respective coding 
sequences were subcloned into a baculovirus expression vector (pb.PH.IgG for IgG fusions and pb.PH.Hisx for poly- 
His tagged proteins), and the vector and Baculogold® baculovirus DNA (Pharmingen) were co-transfected into 105 
Spodoptera fiugiperda ("Sf9") cells (ATCC CRL 171 1), using Upofectin (Gibco BRL). pb.PH.IgG and pb.PH.His 
are modifications of the commercially available baculovirus expression vector pVL1393 (Pharmingen), with modified 

5 polylinker regions to include the His or Fc tag sequences. The cells were grown in Hink's TNM-FH medium 
supplemented with 10% FBS (Hyclone). Cells were incubated for 5 days at 28 °C. The supernatant was harvested 
and subsequently used for the first viral amplification by irifecting Sf9 cells in Hink's TNM-FH medium supplemented 
with 10% FBS at an approximate multiplicity of infection (MOI) of 10. Cells were incubated for 3 days at 28°C. 
The supernatant was harvested and the expression of the constructs in the baculovirus expression vector was 

10 determined by batch binding of 1 ml of supernatant to 25 mL of Ni-NTA beads (QIAGEN) for histidine tagged 
proteins or Protein-A Sepharose CL-4B beads (Pharmacia) for IgG tagged proteins followed by SDS-PAGE analysis 
comparing to a known concentration of protein standard by Coomassie blue staining. 

The first viral amplification supernatant was used to infect a spinner culture (500 ml) of Sf9 cells grown in 
ESF-921 medium (Expression Systems LLC) at an approximate MOI of 0.1. Cells were incubated for 3 days at 

15 28 °C. The supernatant was harvested and filtered. Batch binding and SDS-PAGE analysis was repeated, as 
necessary, until expression of the spinner culture was confirmed. 

The conditioned medium from the transfected cells (0.5 to 3 L) was harvested by centrifugation to remove 
the cells and filtered through 0.22 micron filters. For the poly-His tagged constructs, the protein construct were 
purified using a Ni-NTA column (Qiagen). Before purification, imidazole was added to the conditioned media to a 

20 concentration of 5 mM . The conditioned media were pumped onto a 6 ml Ni-NTA column equilibrated in 20 mM 
Hepes, pH 7.4, buffer containing 0.3 M NaCl and 5 mM imidazole at a flow rate of 4-5 ml/min. at 4°C. After 
loading, the column was washed with additional equilibration buffer and the protein eluted with equilibration buffer 
containing 0.25 M imidazole. The highly purified protein was subsequently desalted into a storage buffer containing 
10 mM Hepes, 0.14 M NaCl and 4% maimitol, pH 6.8, with a 25 ml G25 Superfine (Pharmacia) column and stored 

25 at -80X. 

Immunoadhesin (Fc containing) constructs of proteins were purified from the conditioned media as follows. 
The conditioned media were pumped onto a 5 ml Protein A column (Pharmacia) which had been equilibrated in 20 
mM Na phosphate buffer, pH 6.8. After loading, the column was washed extensively with equilibration buffer before 
elution with 100 mM citric acid, pH 3.5. Hie eluted protein was immediately neutralized by collecting 1 ml fractions 
30 into tubes containing 275 mL of 1 M Tris buffer, pH 9. The highly purified protein was subsequently desalted into 
storage buffer as described above for the poly-His tagged proteins. The homogeneity of the proteins was verified by 
SDS polyacrylamide gel (PEG) electrophoresis and N-terminal amino acid sequencing by Edman degradation. 

PR0243, PR0323, PR0344 and PR0355 were successfully expressed in baculovirus infected Hi5 insect 
cells. While the expression was actually performed in a 0.5-2 L scale, it can be readily scaled up for larger (e.g. 8 
35 L) preparations. 

For expression in baculovirus-infected Hi5 insect cells, the PRO polypeptide-encoding DNA may be 
amplified with suitable systems, such as Pfu (Stratagene), or fused upstream (5'-of) of an epitope tag contained with 
■ a baculovirus expression vector. Such epitope tags include poly-his tags and immunoglobulin tags flike Fc regions 
of IgG). A variety of plasmids may be employed, including plasmids derived from commercially available plasmids 
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such as pVL1393 (Novagen). Briefly, the PRO polypeptide or the desired portion of the PRO polypeptide (such as 
the sequence encoding the extracellular domain of a transmembrane protein) is amplified by PCR with primers 
complementary to the 5* and 3' regions. The 5* primer may incorporate flanking (selected) restriction enzyme sites. 
Hie product is then digested with those selected restriction enzymes and subcloned into the expression vector. For 
example, derivatives of pVL1393 can include the Fc region of human IgG (pb.PH.IgG) or an 8 histidine (pb.PH.His) 
5 tag downstream (3'-of) the NAME sequence. Preferably, the vector construct is sequenced for confirmation. 

Hi5 cells are grown to a confluency of 50% under the conditions of, 27°C, no C02, NO pen/strep. For each 
150 mm plate, 30 ug of pIE based vector containing PRO polypeptide is mixed with 1 ml Ex-Cell medium (Media: 
Ex-Cell 401 + 1/100 IXSlu JRH Biosciences #14401 -78P (note: this media is light sensitive)), and in a separate 
tube, 100 ul of CellFectin (CellFECTIN (GibcoBRL #10362-010) (vortexed to mix)) is mixed with 1 ml of Ex-Ceil 

10 medium. The two solutions are combined and allowed to incubate at room temperature for 15 minutes. 8 ml of Ex- 
Cell media is added to the 2ml of DNA/CellFECITN mix and this is layered on Hi5 cells that have been washed once 
with Ex-Cell media. The plate is then incubated in darkness for 1 hour at room temperature. The DNA/CellFECTlN 
mix is then aspirated, and the cells are washed once with Ex-Cell to remove excess CellFECTIN . 30 ml of fresh 
Ex-Cell media is added and the cells are incubated for 3 days at 28°C. The supernatant is harvested and the 

15 expression of the PRO polypeptide in the baculovirus expression vector can be determined by batch binding of 1 ml 
of supernatent to 25 mL of Ni-NTA beads (QIAGEN) for histidine tagged proteins or Protein-A Sepharose CL-4B 
beads (Pharmacia) for IgG tagged proteins followed by SDS-PAGE analysis comparing to a known concentration of 
protein standard by Coomassie blue staining. 

The conditioned media from the transfected cells (0.5 to 3 L) is harvested by centrifugation to remove the 

20 cells and filtered through 0.22 micron filters. For the poly-His tagged constructs, the protein comprising the PRO 
polypeptide is purified using a Ni-NTA column (Qiagen). Before purification, imidazole is added to the conditioned 
media to a concentration of 5 mM. The conditioned media is pumped onto a 6 ml Ni-NTA column equilibrated in 
20 mM Hepes, pH 7.4, buffer containing 0.3 M NaCI and 5 mM imidazole at a flow rate of 4-5 ml/min. at 4°C. 
After loading, the column is washed with additional equilibration buffer and the protein eluted with equilibration 

25 buffer containing 0.25 M imidazole. The highly purified protein is subsequently desiated into a storage buffer 
containing 10 mM Hepes, 0.14 M NaCI and 4% mannitol, pH 6.8, with a 25 ml G25 Superfine (Pharmacia) column 
and stored at -80°C. 

Immunoadhesin (Fc containing) constructs of proteins are purified from the conditioned media as follows. 
The conditioned media is pumped onto a 5 ml Protein A column (Pharmacia) which had been equilibrated in 20 mM 

30 Na phosphate buffer, pH 6.8. After loading, the column is washed extensively with equilibration buffer before elution 
with 100 mM citric acid, pH 3.5. The eluted protein is immediately neutralized by collecting 1 ml fractions into tubes 
containing 275 mL of 1 M Tris buffer, pH 9. The highly purified protein is subsequently desalted into storage buffer 
as described above for the poly-His tagged proteins. The homogeneity of PRO polypeptide can be assessed by SDS 
poiyacrylamide gels and by N-tenninal amino acid sequencing by Edman degradation and other analytical procedures 

35 as desired or necessary. 

EXAMPLE 24: Preparation of Antibodies that Bind to PRO Polypeptides 

This example illustrates preparation of monoclonal antibodies which can specifically bind to a PRO 
polypeptide. 
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Techniques for producing the monoclonal antibodies are known in the art and are described, for instance, 
in Goding, supra . Immunogens that may be employed include purified PRO polypeptide, fusion proteins containing 
the PRO polypeptide, and cells expressing recombinant PRO polypeptide on the cell surface. Selection of the 
immunogen can be made by the skilled artisan without undue experimentation. 

Mice, such as Balb/c, are immunized with the PRO polypeptide immunogen emulsified in complete Freund's 
5 adjuvant and injected subcutaneously or intraperitoneally in an amount from 1-100 micrograms. Alternatively, the 
immunogen is emulsified in MPL-TDM adjuvant (Ribi Immunochemical Research, Hamilton, MT) and injected into 
the animal's hind foot pads. The immunized mice are then boosted 10 to 12 days later with additional immunogen 
emulsified in the selected adjuvant. Thereafter, for several weeks, the mice may also be boosted with additional 
immunization injections. Serum samples may be periodically obtained from the mice by retro-orbital bleeding for 
10 testing in ELISA assays to detect anti-PRO polypeptide antibodies. 

After a suitable antibody titer has been detected, the animals "positive" for antibodies can be injected with 
a final intravenous injection of PRO polypeptide. Three to four days later, the mice are sacrificed and the spleen cells 
are harvested. The spleen cells are then fused (using 35% polyethylene glycol) to a selected murine myeloma cell 
line such as P3X63AgU.l, available from ATCC, No. CRL 1597. The fusions generate hybridoma cells which can 
15 then be plated in 96 well tissue culture plates containing HAT (hypoxanthine, aminopterin, and thymidine) medium 
to inhibit proliferation of non-fused cells, myeloma hybrids, and spleen cell hybrids. 

The hybridoma cells will be screened in an ELISA for reactivity against the PRO polypeptide. 
Determination of "positive" hybridoma cells secreting the desired monoclonal antibodies against the PRO polypeptide 
is within the skill in the an. 

20 The positive hybridoma cells can be injected intraperitoneally into syngeneic Balb/c mice to produce ascites 

containing the anti-PRO polypeptide monoclonal antibodies. Alternatively, the hybridoma cells can be grown in tissue 
culture flasks or roller bottles. Purification of the monoclonal antibodies produced in the ascites can be accomplished 
using ammonium sulfate precipitation, followed by gel exclusion chromatography. Alternatively, affinity 
chromatography based upon binding of antibody to protein A or protein G can be employed. 

25 

EXAMPLE 25 : Chimeric PRO Polypeptides 

PRO polypeptides may be expressed as chimeric proteins with one or more additional polypeptide domains 
added to facilitate protein purification. Such purification facilitating domains include, but are not limited to, metal 
chelating peptides such as histidine-tryptophan modules that allow purification on immobilized metals, protein A 
30 domains that allow purification on immobilized immunoglobulin, and the domain utilized in the FLAGS™ 
exteroion/affinity purification system (Immunex Corp., Seatde Wash.). The inclusion of a cleavable linker sequence 
such as Factor XA or enterokinase (Invitrogen, San Diego Calif.) between the purification domain and the PRO 
polypeptide sequence may be useful to facilitate expression of DNA encoding the PRO polypeptide. 

35 EXAMPLE 26! Purification of PRO Polypeptides Using Specific Antibodies 

Native or recombinant PRO polypeptides may be purified by a variety of standard techniques in the art of 
protein purification. For example, pro-PRO polypeptide, mature PRO polypeptide, or pre-PRO polypeptide is 
purified by immunoaffinity chromatography using antibodies specific for the PRO polypeptide of interest. In general, 
an immunoaffinity column is constructed by covalently coupling the anti-PRO polypeptide antibody to an activated 
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Polyclonal iinrnunoglobulins are prepared from immune sera either by precipitation with ammonium sulfate 
or by purification on immobilized Protein A (Pharmacia LKB Biotechnology, Piscataway, N.J.). Likewise, 
monoclonal antibodies are prepared from mouse ascites fluid by ammonium sulfate precipitation or chromatography 
on immobilized Protein A. Partially purified immunoglobulin is covalently attached to a chromatographic resin such 
as CnBr-activated SEPHAROSE™ (Pharmacia LKB Biotechnology). The antibody is coupled to the resin, the resin 
is blocked, and the derivative resin is washed according to the manufacturer's instructions. 

Such an mirnunoaffinity column is utilized in the purification of PRO polypeptide by preparing a fraction 
from cells containing PRO polypeptide in a soluble form. This preparation is derived by solubilization of the whole 
cell or of a subcellular fraction obtained via differential centrifugation by the addition of detergent or by other 
methods well known in the art. Alternatively, soluble PRO polypeptide containing a signal sequence may be secreted 
in useful quantity into the medium in which the cells are grown. 

A soluble PRO polypeptide^ontaining preparation is passed over the immunoaffinity column, and the 
column is washed under conditions that allow the preferential absorbance of PRO polypeptide (e.g., high ionic 
strength buffers in the presence of detergent). Then, the column is eluted under conditions that disrupt antibody/PRO 
15 polypeptide binding (e.g., a low pH buffer such as approximately pH 2-3, or a high concentration of a chaotrope such 
as urea or thiocyanate ion), and PRO polypeptide is collected. 
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EXAMPLE 27 : Drug Screeninp 

This invention is particularly useful for screening compounds by using PRO polypeptides or binding 

20 fragment thereof in any of a variety of drug screening techniques. The PRO polypeptide or fragment employed in 
such a test may either be free in solution, affixed to a solid support, borne on a cell surface, or located intracellularly. 
One method of drug screening utilizes eukaryotic or prokaryotic host cells which are stably transformed with 
recombinant nucleic acids expressing the PRO polypeptide or fragment. Drugs are screened against such transformed 
cells in competitive binding assays. Such cells, either in viable or fixed form, can be used for standard binding 

25 assays. One may measure, for example, the formation of complexes between PRO polypeptide or a fragment and the 
agent being tested. Alternatively, one can examine the Diminution in complex formation between the PRO polypeptide 
and its target cell or target receptors caused by the agent being tested. 

Thus, the present invention provides methods of screening for drugs or any other agents which can affect 
a PRO polypeptide-associated disease or disorder. These methods comprise contacting such an agent with an PRO 

30 polypeptide or fragment thereof and assaying (I) for the presence of a complex between the agent and the PRO 
polypeptide or fragment, or (ii) for the presence of a complex between the PRO polypeptide or fragment and the cell, 
by methods well known in the art. In such competitive binding assays, the PRO polypeptide or fragment is typically 
labeled. After suitable incubation, free PRO polypeptide or fragment is separated from that present in bound form, 
and the amount of free or uncomplexed label is a measure of the ability of the particular agent to bind to PRO 

35 polypeptide or to interfere with the PRO polypeptide/cell complex. 

Another technique for drug screening provides high throughput screening for compounds having suitable 
. binding affinity to a polypeptide and is described in detail in WO 84/03564, published on September 13. 1984. 
Briefly stated, large numbers of different small peptide test compounds are synthesized on a solid substrate, such as 
plastic pins or some other surface. As applied to a PRO polypeptide, the peptide test compounds are reacted with 
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PRO polypeptide and washed. Bound PRO polypeptide is detected by methods well known in the art. Purified PRO 
polypeptide can also be coated directly onto plates for use in the aforementioned drug screening techniques. In 
addition, non-neutralizing antibodies can be used to capture the peptide and immobilize it on the solid support. 

This invention also contemplates the use of competitive drug screening assays in which neutralizing 
antibodies capable of binding PRO polypeptide specifically compete with a test compound for binding to PRO 
5 polypeptide or fragments thereof. In this manner, the antibodies can be used to detect the presence of any peptide 
which shares one or more antigenic determinants with PRO polypeptide. 

EXAMPLE 28 : Rational Drug Design 

The goal of rational drug design is to produce structural analogs of biologically active polypeptide of interest 
10 (i.e., a PRO polypeptide) or of small molecules with which they interact, e.g. , agonists, antagonists, or inhibitors. 
Any of these examples can be used to fashion drugs which are more active or stable forms of the PRO polypeptide 
or which enhance or interfere with the function of the PRO polypeptide in vivo (c.f., Hodgson, Bio/Technologv . 2: 
19-21 (1991)). 

In one approach, the three-dimensional structure of the PRO polypeptide, or of an PRO polypeptide-mhibitor 
15 complex, is determined by x-ray crystallography, by computer modeling or, most typically, by a combination of the 
two approaches. Both the shape and charges of the PRO polypeptide must be ascertained to elucidate the structure 
and to determine active site(s) of the molecule. Less often, useful information regarding the structure of the PRO 
polypeptide may be gained by modeling based on the structure of homologous proteins. In both cases, relevant 
structural information is used to design analogous PRO polypeptide-like molecules or to identify efficient inhibitors. 
20 Useful examples of rational drug design may include molecules which have improved activity or stability as shown 
by Braxton and Wells, Biochemistry. 21:7796-7801 (1992) or which act as inhibitors, agonists, or antagonists of 
native peptides as shown by Athauda et al , J. Biochem. . H2:742-746 (1993). 

It is also possible to isolate a target-specific antibody, selected by functional assay, as described above, and 
then to solve its crystal structure. This approach, in principle, yields a pharmacore upon which subsequent drug 
25 design can be based. It is possible to bypass protein crystallography altogether by generating anti-idiotypic antibodies 
(anti-ids) to a functional, pharmacologically active antibody. As a mirror image of a mirror image, the binding site 
of the anti-ids would be expected to be an analog of the original receptor. Hie anti-id could then be used to identify 
and isolate peptides from banks of chemically or biologically produced peptides. The isolated peptides would then 
act as the pharmacore. 

30 By virtue of the present invention, sufficient amounts of the PRO polypeptide may be made available to 

perform such analytical studies as X-ray crystallography. In addition, knowledge of the PRO polypeptide amino acid 
sequence provided herein will provide guidance to those employing computer modeling techniques in place of or in 
addition to x-ray crystallography. 

35 EXAMPLE 29 : Ability of PRQ241 to Stimulate the Release of Proteoglycans from Cartilage 

The ability of PR0241 to stimulate the release of proteoglycans from cartilage tissue was tested as follows. 
The metacarphophalangeal joint of 4-6 month old pigs was aseptically dissected, and articular cartilage was 
removed by free hand slicing being careful to avoid the underlying bone. The cartilage was minced and cultured in 
bulk for 24 hours in a humidified atmosphere of 95% air, 5% C0 2 in serum free (SF) media (DME/F12 1:1) woth 



74 



WO 99/28462 



PCT/US98/25108 



0.1% BSA and lOOU/ml penicillin and lOOfig/ml streptomycin. After washing three times, approximately 100 mg 
of articular cartilage was aliquoted into raicronics tubes and incubated for an additional 24 hours in the above SF 
media. PR0241 polypeptides were then added at 1 % either alone or in combination with 18 ng/ml imerleukin-la, 
a known stimulator of proteoglycan release from cartilage tissue. The supernatant was then harvested and assayed 
for the amount of proteoglycans using the 1 , 9-dimethyl-methylene blue (DMB) colorimetric assay (Famdale and 
5 Butde, Biochem. Biophvs. Acta 883:173-177 (1985)). A positive result in this assay indicates that the test polypeptide 
will find use, for example, in the treatment of sports-related joint problems, articular cartilage defects, osteoarthritis 
or rheumatoid arthritis. 

When PR0241 polypeptides were tested in the above assay, the polypeptides demonstrated a marked ability 
to stimulate release of proteoglycans from cartilage tissue both basally and after stimulation with interleukin-lcc and 
10 at 24 and 72 hours after treatment, thereby indicating that PR0241 polypeptides are useful for stimulating 
proteoglycan release from cartilage tissue. 

EXAMPLE 3Q: fn situ Hybridization 

In situ hybridization is a powerful and versatile technique for the detection and localization of nucleic acid 
15 sequences within cell or tissue preparations. It may be useful, for example, to identify sites of gene expression, 

analyze the tissue distribution of transcription, identify and localize viral infection, follow changes in specific mRNA 

synthesis and aid in chromosome mapping. 

In situ hybridization was performed following an optimized version of the protocol by Lu and Giilett, Cell 

YisioQ 1:169-176 (1994), using PCR-generated 33 P-labeled riboprobes. Briefly, formalin-fixed, paraffin-embedded 
20 human tissues were sectioned, deparaffinized, deproteinated in proteinase K (20 g/ml) for 15 minutes at 37°C, and 

further processed for in situ hybridization as described by Lu and Giilett, supra. A [ 33 -P] UTP-labeled antisense 

riboprobe was generated from a PCR product and hybridized at 55 °C overnight. The slides were dipped in Kodak 

NTB2 nuclear track emulsion and exposed for 4 weeks. 

33 P-Riboprohe synthesis 

25 6.0 /d (125 mCi) of "P-UTP (Amersham BF 1002, SA <2000 Ci/mmol) were speed vac dried. To each 

tube containing dried 33 P-UTP, the following ingredients were added: 
2.0 ftl 5x transcription buffer 
1.0 jd DTT (100 mM) 

2.0 fil NTP mix (2.5 mM : 10 fi; each of 10 mM GTP, CTP & ATP + 10 jd H 2 0) 
30 LOftlUTPfSO^M) 
1.0/ilRnasin 

1.0 /xl DNA template (I fig) 
1.0 /tl H 2 0 

1 .0 fi\ RNA polymerase (for PCR products T3 = AS , T7 = S, usually) 
35 The tubes were incubated at 37°C for one hour. 1 .o'fil RQ1 DNase were added, followed by incubation 

at 37°C for 15 minutes. 90 /d TE (10 mM Tris pH 7.6/lmM EDTA pH 8.0) were added, and the mixture was 
pipetted onto DE81 paper. The remaining solution was loaded in a Microcon-50 ultrafiltration unit, and spun using 
program 10 (6 minutes). The filtration unit was inverted over a second tube and spun using program 2 (3 minutes). 
After the final recovery spin, 100 jil TE were added. 1 jd of the final product was pipeued on DE81 paper and 
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counted in 6 ml of Biofluor II. 

The probe was run on a TBE/urea gel. 1-3 pi of the probe or 5 pi of RNA Mrk III were added to 3 pi of 
loading buffer. After heating on a 95°C heat block for three minutes, the gel was immediately placed on ice. The 
wells of gel were flushed, the sample loaded, and run at 180-250 volts for 45 minutes. The gel was wrapped in saran 
wrap and exposed to XAR film with an intensifying screen in -70°C freezer one hour to overnight. 
5 "EJIyMajzatipji 

A. Pretreatment o f frozen sections 

The slides were removed from the freezer, placed on aluminium trays and thawed at room temperature for 
5 minutes. The trays were placed in 55°C incubator for five minutes to reduce condensation. The slides were fixed 
for 10 minutes in 4% paraformaldehyde on ice in the fume hood, and washed in 0.5 x SSC for 5 minutes, at room 
10 temperature (25 ml 20 x SSC + 975 ml SQ H 2 0). After deproteination in 0.5 pg/ml proteinase K for 10 minutes 
at 37°C (12.5 pi of 10 mg/ml stock in 250 ml prewarmed RNase-free RNAse buffer), the sections were washed in 
0.5 x SSC for 10 minutes at room temperature. The sections were dehydrated in 70%, 95%, 100% ethanol, 2 
minutes each. 

B. Pretreatment of paraffin-embedded sections 

15 The slides were deparaffinized, placed in SQ H 2 0, and rinsed twice in 2 x SSC at room temperature, for 

5 minutes each time. The sections were deproteinated in 20 pg/ml proteinase K (500 pi of 10 mg/ml in 250 ml 
RNase-free RNase buffer; 37°C, 15 minutes) - human embryo, or 8 x proteinase K (100 pi in 250 ml Rnase buffer, 
37°C, 30 minutes) - formalin tissues. Subsequent rinsing in 0.5 x SSC and dehydration were performed as described 
above. 

20 C. Prehybridization 

The slides were laid out in a plastic box lined with Box buffer (4 x SSC, 50% formamide) - saturated filter 
paper. The tissue was covered with 50 pi of hybridization buffer (3.75g Dextran Sulfate + 6 ml SQ H 2 0), vortexed 
and heated in the microwave for 2 minutes with the cap loosened. After cooling on ice, 18.75 ml formamide, 3.75 
ml 20 x SSC and 9 ml SQ H 2 0 were added, the tissue was vortexed well, and incubated at 42°C for 14 hours. 
25 D. Hybridization 

1 .0 x 10 6 cpm probe and 1 .0 pi tRNA (50 mg/ml stock) per slide were heated at 95°C for 3 minutes. The 
slides were cooled on ice, and 48 pi hybridization buffer were added per slide. After vortexing, 50 pi 33 P mix were 
added to 50 pi prehybridization on slide. The slides were incubated overnight at 55°C. 

E. Washes 

30 Washing was done 2 x 10 minutes with 2xSSC. EDTA at room temperature (400 ml 20 x SSC + 16 ml 

0.25M EDTA, V f =4L), followed by RNaseA treatment at 37°C for 30 minutes (500 pi of 10 mg/ml in 250 ml Rnase 
buffer = 20 pg/ml), The slides were washed 2 x 10 minutes with 2 x SSC, EDTA at room temperature. The 
stringency wash conditions were as follows: 2 hours at 55°C, 0.1 x SSC, EDTA (20 ml 20 x SSC + 16 ml EDTA, 
V f =4L). 

35 F. Oligonucleotides, 

In situ analysis was performed on a variety of DNA sequences disclosed herein. The oligonucleotides 
employed for these analyses are as follows.. 
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(1) DNA44804-1248 ffRMSn 

pi 5 '^KjATTCTAATACGACTC ACTATAGGGCTGCCCGCAACCCCTTCA ACTG-3 ' (SEQ ID NO: 104) 
p2 5 '-CTATGAAATTAACCCTCACTAAAGGGACCGCAGCTGGGTGACCGTGTA-3 ' (SEQ ID NO: 105) 

(2) P NA5?72?-1229ft > RQ7t 5 ) 

5 pi 5 '-GGATTCTAATACGACTCACTATAGGGCCGCCCCGCCACCTCCT-S ' (SEQ ID NO: 106) 

p2 S'^TATGAAATTAACCCTCACTAAAGGGACTCGAGACACCACCTGACCCA-S' (SEQ ID NO: 107) 

p3 5 , ^GATTCTMTACGACTCACTATAGGGCCCAAGGAAGGCAGGAGACIC^*3 , (SEQ ID NO:108) 

p4 5'-CTATGAAATTAACCCTCACTAAAGGGACTAGGGGGTGGGAATGAAAAG-3 1 (SEQ ID NO: 109) 

10 (3) DNA381 13-1230 (PR0327) 

pi 5*-GGATTCTAATACGACTCACTATAGGGCCCCCCTGAGCTCTCCCGTGTA-3' (SEQ ID NO:110) 
p2 5 , <TATGAMTTAACCCTCACTAAAGGGAAGGCTCGCCACTGGTCGTAGA-3 , (SEQ ID NO:lll) 

(4) PNA3?9)7-??Q7fPftQ243) 
15 pi 5 '-GGATTCTMTACGACTCACTATAGGGCAAGGAGCCGGGACCC AGG AG A-3 ' (SEQ ID NO:112) 
p2 5 '-CTATGAMTTAACCCTCACTAAAGGGAGGGGGCCCTrGGTGCTGAGT-3 * (SEQ ID NO:113) 

G. Results 

In situ analysis was performed on a variety of DNA sequences disclosed herein. The results from these 
20 analyses are as follows. 

(1) DNA44804-1248(PRO3?7) 

Low to moderate level expression at sites of bone formation in fetal tissues and in the malignant cells of an 
osteosarcoma. Possible signal in placenta and cord. All other tissues negative. 

Fetal tissues examined (EH2-gl$ weeks) include: liver, kidney, adrenals, lungs, heart, great vessels, oesophagus, 
25 stomach, spleen, gonad, brain, spinal cord and body wall. 

Adult huma n tissues examined : liver, kidney, stomach, spleen, adrenal, pancreas, lung, colonic carcinoma, renal cell 

carcinoma and osteosarcoma. Acetominophen induced liver injury and hepatic cirrhosis. 

Chimp Tiss ues examined : thyroid, parathyroid, lymph node, nerve, tongue, thymus, adrenal, 

gastric mucosa and salivary gland. 
30 Rhesus Monkey : cerebrum and cerebellum. 

(2) PNA527?MM9fPRQ7l?) 

Generalized high signal seen oyer many tissues - highest signal seen over placenta, osteoblasts, injured renal 
tubules, injured liver, colorectal liver metastasis and gall bladder. 
35 Fetal tissues examined ( E12-E16 weeks) include : placenta, umbilical cord, liver, kidney, adrenals, thyroid, lungs, 
heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, body 
wall, pelvis and lower Jimb. • 

Adult human tissues exgroipwl- liver, kidney, adrenal, myocardium, aorta, spleen, lung, skin, 

chondrosarcoma, eye, stomach, colon, colonic carcinoma, prostate, bladder mucosa and gall bladder. Acetominophen 
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induced liver injury and hepatic cirrhosis. 

Rhesus Tissues examined : cerebral cortex (rm), hippocampus (rm) 

Chimp Tissues examined : thyroid, parathyroid, lymph node, nerve, tongue, thymus, adrenal, 

gastric mucosa and salivary gland. 

5 (3) PNA38»M230ffRO327) 

High level of expression observed in developing mouse and human fetal lung. Normal human adult lung, 
including bronchial epithelium, was negative. Expression in submucosa of human fetal trachea, possibly in smooth 
muscle cells. Expression also observed in non-trophoblastic cells of uncertain histogenesis in the human placenta. In 
the mouse expression was observed in the developing snout and in the developing tongue. All other tissues were 

10 negative. Speculated function: Probable role in bronchial development. 

Fetal tissues examined (E12-E16 weeks) include : placenta, umbilical cord, liver, kidney, adrenals, thyroid, lungs, 
heart, great vessels, oesophagus, stomach, small intestine, spleen, thymus, pancreas, brain, eye, spinal cord, body 
wall, pelvis and lower limb. 

Adult tissues examined : liver, kidney, adrenal, myocardium, aorta, spleen, lymph node, pancreas, lung, skin, cerebral 
15 cortex (rm), hippocampus (rm), cerebellum (rm), penis, eye, bladder, stomach, gastric carcinoma, colon, colonic 
carcinoma, thyroid (chimp), parathyroid (chimp) ovary (chimp) and chondrosarcoma. 

(4) DNA35917-1207 (PRQ243) 

Cornelia de Lange syndrome (CdLS) is a congenital syndrome. That means it is present from birth. CdLS 

20 is a disorder that causes a delay in physical, intellectual, and langauge development. The vast majority of children 
with CdLS are mentally retarded, with the degree of mental retardation ranging from mild to severe. Reported IQ's 
from 30 to 85. The average IQ is 53. The head and facial features include small head size, thin eyebrows which often 
meet at the midline, long eyelashes, short upturned nose, thin downturned lips, lowset ears and high arched palate 
or cleft palate. Other characteristics may include language delay, even in the most mildly affected, delayed growth 

25 and small stature, low pitched cry, small hands and feet, incurved fifth fingers, simian creases, and excessive body 
hair. Diagnosis depends on the presence of a combination of these characteristics. Many of these characteristics 
appear in varying degrees. In some cases these characteristics may not be present or be so mild that they will be 
recognized only when observed by a trained geneticist or other person familar with the syndrome. Although much 
is known about CdLS, recent reports suggest that there is much more to be learned. 

30 In this study additional sections of human fetal face, head, limbs and mouse embryos were examined. No 

expression was seen in any of the mouse tissues. Expression was only seen with the antisense probe. 

Expression was observed adjacent to developing limb and facial bones in the perosteal mesenchyme. The 
expression was highly specific and was often adjacent to areas undergoing vascularization. The distribution is 
consistent with the observed skeletal abnormalities in the Cornelia de Lange syndrome. Expression was also observed 

35 in the developing temporal and occipital lobes of the fetal brain, but was not observed elsewhere. In addition, 
expression was seen in the ganglia of the developing inner ear; the significance of this finding is unclear. 

Though these data do not provide functional information, the distribution is consistent with the sites that are 
known to be affected most severely in this Syndrome. 



78 



WO 99/28462 



PCT/US98/25108 



10 



Additionally, faint expression was observed at the cleavage line in the developing synovial joint forming 
between the femoral head and acetabulum (hip joint). If this pattern of expression were observed at sites of joint 
formation elsewhere, it might explain the facial and limb abnormalities observed in the Cornelia de Lange syndrome. 

EXAMPLE 3 1 : Activity of PR0243 mRNA in Xenopus Oocyte 

In order to demonstrate that the human chordin clone (DNA35917-1207) encoding PR0243 is functional and 
acts in a manner predicted by the Xenopus chordin and Drosophila sog genes, supercoiled plasmid DNA from 
DNA35917-1207 was prepared by Qiagen and used for injection into Xenopus laevis embryos. Micro-injection of 
Xenopus diorcbn mRNA into ventrovegetal blastomeres induces secondary (twinned) axes (Sasai et al., £eJl 79:779- 
790 (1994)) and Drosophila sog also induces a secondary axis when ectopically expresed on the ventral side of the 
Xenopus embryo (Holley et al., Nature 376:249-253 (1995) and Schmidt et al., Development 121 :4319-4328 (1995)). 
The ability of sog to function in Xenopus ooctyes suggests that the processes involved in dorsoventral patterning have 
been conserved during evolution. 
Methods 

Manipulation of Xenopus embryos: 

15 Adult female frogs were boosted with 200 1.U. pregnant mare serum 3 days before use and with 800 LU. 

of human chorionic gonadotropin the night before injection. Fresh oocytes were squeezed out from female frogs the 
next morning and in vitro fertilization of oocytes was performed by mixing oocytes with minced testis from sacrificed 
male frogs. Developing embryos were maintained and staged according to Nieuwkoop and Faber, Normal Table of 
Xenopus laevis, N.-H. P. Co., ed. (Amsterdam, 1967). 

20 Fertilized eggs were dejellied with 2% cysteine (pH 7.8) for 10 minutes, washed once with distilled water 

and transferred to 0. 1 x MBS with 5 % Ficoll. Fertilized eggs were lined on injection trays in 0. 1 X MBS with 5 % 
Rcoll. Two-cell stage developing Xenopus embryos were injected with 200 pg of pRK5 containing wild type chordin 
(DNA35917-1207) or 200 pg of pRK5 without an insert as a control. Injected embryos were kept on trays for another 
6 hours, after which they were transferred to 0.1 X MBS with 50 mg/ml gentamycin until reaching Nieukwkoop stage 

25 37-38. 
Results: 

Injection of human chordin cDNA into single blastomeres resulted in the ventralization of the tadpole. The 
ventralization of the tadpole is visible in the shortening and kinking of the tail and the expansion of the cement gland. 
The ability of human chordin to function as a ventralizing agent in Xenopus shows that the protein encoded by 
30 DNA35917-1207 is functional and influences dorsal-ventral patterning in frogs and suggests that the processes 
involved in dorsoventral patterning have been conserved during evolution, with mechanisms in common between 
humans, flies and frogs. 

Deposit of Material 

35 The following materials have been deposited with the American Type Culture Collection, 12301 Parklawn 

Drive, Rockville, MD, USA (ATCC): 

Materjal , ATCC Dep. No. Deposit Date . 

DNA34392-1 170 ATCC 209526 Pecember 10, 1997 

DNA35917-1207 ATCC 209508 December 3, 1997 
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DNA39976-1215 


ATCC 209524 


December 10, 1997 




DNA35595-1228 


ATCC 209528 


December 10, 1997 




DNA381 13-1230 


ATCC 209530 


December 10, 1997 




DNA34436-1238 


ATCC 209523 


December 10, 1997 




DNA40592-1242 . 


ATCC 209492 


November 21, 1997 


5 


DNA44176-1244 


ATCC 209532 


December 10, 1997 




DNA44192-1246 


ATCC 209531 


December 10, 1997 




DNA39518-1247 


ATCC 209529 


December 10, 1997 




DNA44804-1248 


ATCC 209527 


December 10, 1997 




DNA52722-1229 


ATCC 209570 


January 7, 1998 


10 


DNA41234-1242 


ATCC 209618 


February 5, 1998 




DNA45410-1250 


ATCC 209621 


February 5, 1998 




DNA46777-1253 


ATCC 209619 


February 5, 1998 



These deposit were made under the provisions of the Budapest Treaty on the International Recognition of 
15 the Deposit of Microorganisms for the Purpose of Patent Procedure and the Regulations thereunder (Budapest 
Treaty). This assures maintenance of a viable culture of the deposit for 30 years from the date of deposit. The 
deposits will be made available by ATCC under the terms of the Budapest Treaty, and subject to an agreement 
between Genentech, Inc. and ATCC, which assures permanent and unrestricted availability of the progeny of the 
culture of the deposit to the public upon issuance of the pertinent U.S. patent or upon laying open to the public of any 
20 U.S. or foreign patent application, whichever comes first, and assures availability of the progeny to one determined 
by the U.S. Commissioner of Patents and Trademarks to be entitled thereto according to 35 USC § 122 and the 
Commissioner's rules pursuant thereto (including 37 CFR § 1.14 with particular reference to 886 OG 638). 

The assignee of the present application has agreed that if a culture of the materials on deposit should die or 
be lost or destroyed when cultivated under suitable conditions, the materials will be promptly replaced on notification 
25 with another of the same. Availability of the deposited material is not to be construed as a license to practice the 
invention in contravention of the rights granted under the authority of any government in accordance with its patent 
laws. 

The foregoing written specification is considered to be sufficient to enable one skilled in the art to practice 
the invention. The present invention is not to be limited in scope by the construct deposited, since the deposited 

30 embodiment is intended as a single illustration of certain aspects of the invention and any constructs that are 
functionally equivalent are within the scope of this invention. The deposit of material herein does not constitute an 
admission that the written description herein contained is inadequate to enable the practice of any aspect of the 
invention, including the best mode thereof, nor is it to be construed as limiting the scope of the claims to the specific 
illustrations that it represents. Indeed, various modifications of the invention in addition to those shown and described 

35 herein will become apparent to those skilled in the art from the foregoing description and fall within the scope of the 
appended claims. 



80 



WO 99/28462 



PCT/US98/25108 



WHAT IS CLAIMHIHS: 

1 . Isolated nucleic acid having at least 80% sequence identity to a nucleotide sequence that encodes 
a polypeptide comprising an amino acid sequence selected from the group consisting of the amino acid sequence 
shown in Figure 2 (SEQ ID NO:2), Figure 4 (SEQ ID NO:7), Figure 9 (SEQ ID NO:15), Figure 1 1 (SEQ ID 
NO:19), Figure 13 (SEQ ID NO:24), Figure 15 (SEQ ID NO:30), Figure 17 (SEQ ID NO:32), Figure 19 (SEQ ID 
5 NO:37) f Figure 21 (SEQ ID NO:42), Figure 23 (SEQ ID NO:50), Figure 25 (SEQ ID NO:55), Figure 27 (SEQ ID 
NO:61), Figure 29 (SEQ ID NO:69), Figure 31 (SEQ ID NO:76), Figure 35 (SEQ ID NO:86), Figure 37 (SEQ ID 
NO:91), and Figure 39 (SEQ ID NO:99). 



2. The nucleic acid of Claim 1 , wherein said nucleotide sequence comprises a nucleotide sequence 
10 selected from the group consisting of the sequence shown in Figure 1 (SEQ ID NO:l), Figure 3 (SEQ ID NO:6), 

Figure 8 (SEQ ID NO:14), Figure 10 (SEQ ID NO:18), Figure 12 (SEQ ID NO:23), Figure 14 (SEQ ID NO:29), 
Figure 16 (SEQ ID NO:31), Figure 18 (SEQ ID NO:36), Figure 20 (SEQ ID NO:41), Figure 22 (SEQ ID NO:49), 
Figure 24 (SEQ ID NO:54), Figure 26 (SEQ ID NO:60), Figure 28 (SEQ ID NO:68), Figure 30 (SEQ ID NO;75), 
Figure 34 (SEQ ID NO:85), Figure 36 (SEQ ID NO:90), and Figure 38 (SEQ ID NO:98), or the complement thereof. 

15 

3. The nucleic acid of Claim 1 , wherein said nucleotide sequence comprises a nucleotide sequence 
selected from the group consisting of the full-length coding sequence of the sequence shown in Figure 1 (SEQ ID 
NO:l), Figure 3 (SEQ ID NO:6), Figure 8 (SEQ ID NO:14), Figure 10 (SEQ ID NO:18), Figure 12 (SEQ ID 
NO:23), Figure 14 (SEQ ID NO:29), Figure 16 (SEQ ID NO:31), Figure 18 (SEQ ID NO:36), Figure 20 (SEQ ID 

20 NO:41), Figure 22 (SEQ ID NO:49), Figure 24 (SEQ ID NO:54), Figure 26 (SEQ ID NO:60) ( Figure 28 (SEQ ID 
NO:68), Figure 30 (SEQ ID NO:75), Figure 34 (SEQ ID NO:85), Figure 36 (SEQ ID NO:90), and Figure 38 (SEQ 
ID NO:98), or the complement thereof. 

4. Isolated nucleic acid which comprises the full-length coding sequence of the DNA deposited under 
25 accession number ATCC 209526, ATCC 209508, ATCC 209524, ATCC 209528, ATCC 209530, ATCC 209523, 

ATCC 209492, ATCC 209532, ATCC 209531, ATCC 209529, ATCC 209527, ATCC 209570, ATCC 209618, 
ATCC 209621 or ATCC 209619. 

5. A vector comprising the nucleic acid of Claim 1. 

30 

6. The vector of Claim 5 operably linked to control sequences recognized by a host cell transformed 
with the vector. 

7. A host cell comprising the vector of Claim 5. 

35 

8. The host cell of Claim 7 wherein said cell is a CHO cell. 

9. The host cell of Claim 7 wherein said cell is an E. coli. 
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10. The host cell of Claim 7 wherein said cell is a yeast cell. 

11 . A process for producing a PRO polypeptides comprising culturing the host cell of Claim 7 under 
conditions suitable for expression of said PRO polypeptide and recovering said PRO polypeptide from the cell culture. 

5 12. Isolated native sequence PRO polypeptide having at least 80 % sequence identity to an amino acid 

sequence selected from the group consisting of the amino acid sequence shown in Figure 2 (SEQ ID NO:2), Figure 
4 (SEQ ID NO:7), Figure 9 (SEQ ID NO:15), Figure 11 (SEQ ID NO:19), Figure 13 (SEQ ID NO:24), Figure 15 
(SEQ ID NO:30), Figure 17 (SEQ ID NO:32), Figure 19 (SEQ ID NO:37), Figure 21 (SEQ ID NO:42), Figure 23 
(SEQ ID NO:50), Figure 25 (SEQ ID NO:55) ( Figure 27 (SEQ ID NO:61), Figure 29 (SEQ ID NO:69), Figure 31 

10 (SEQ ID NO:76), Figure 35 (SEQ ID NO:86), Figure 37 (SEQ ID NO:91), and Figure 39 (SEQ ID NO:99). 

13. Isolated PRO polypeptide having at least 80% sequence identity to the amino acid sequence encoded 
by the nucleotide deposited under accession number ATCC 209526, ATCC 209508, ATCC 209524, ATCC 209528, 
ATCC 209530, ATCC 209523, ATCC 209492, ATCC 209532, ATCC 209531, ATCC 209529, ATCC 209527, 

1 5 ATCC 209570, ATCC 209618, ATCC 209621 or ATCC 209619. 

14. A chimeric molecule comprising a polypeptide according to Claim 12 fused to a heterologous amino 
acid sequence. 

20 15. The diimeric molecule of Claim 14 wherein said heterologous amino acid sequence is an epitope 
tag sequence. 

16. The diimeric molecule of Claim 14 wherein said heterologous amino acid sequence is a Fc region 
of an immunoglobulin. 

25 

17. An antibody which specifically binds to a PRO polypeptide according to Claim 12. 

18. The antibody of Claim 17 wherein said antibody is a monoclonal antibody. 
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FIGURE 1 

GGACTAATCTGTGGGAGCAGTTTATTCCAGTATCACCCAGGGTGCAGCCACACCAGGACTGT 
GTTGAAGGGTGTTTTTTTTCTTTTAAATGTAATACCTCCTCATCTTTTCTTCTTACACAGTG 
TCTGAGAACATTTACATTATAGATAAGTAGTACATGGTGGATAACTTCTACTTTTAGGAGGA 
CTACTCTCTTCTGACAGTCCTAGACTGGTCTTCTACACTAAGACACCATGAAGGAGTATGTG 
CTCCTATTATTCCTGGCTTTGTGCTCTGCCAAACCCTTCTTTAGCCCTTCACACATCGCACT 
GAAGAATATGATGCTGAAGGATATGGAAGACACAGATGATGATGATGATGATGATGATGATG 
ATGATGATGATGAGGACAACTCTCTTTTTCCAACAAGAGAGCCAAGAAGCCATTTTTTTCCA 
TTTGATCTGTTTCCAATGTGTCCATTTGGATGTCAGTGCTATTCACGAGTTGTACATTGCTC 
AGATTTAGGTTTGACCTCAGTCCCAACCAACATTCCATTTGATACTCGAATGCTTGATCTTC 
AAAACAATAAAATTAAGGAAATCAAAGAAAATGATTTTAAAGGACTCACTTCACTTTATGGT 
C T GAT C C T G AAC AACAAC AAGC TAACGAAGAT T C ACCCAAftAGCC T T T C TAACC AC AAAGAA 
GTTGCGAAGGCTGTATCTGTCCCACAATCAACTAAGTGAAATACCACTTAATCTTCCCAAAT 
CATTAGCAGAACTCAGAATTCATGAAAATAAAGTTAAGAAAATACAAAAGGACACATTCAAA 
GGAATGAATGCTTTACACGTTTTGGAAATGAGTGCA?^ACCCTCTTGATAATAATGGGATAGA 
GCCAGGGGCATTTGAAGGGGTGACGGTGTTCCATATC^GAATTGCAGAAGCAAAACTGACCT 
CAGTTCCTAAAGGCTTACCACCAACTTTATTGGAGCTTCACTTAGATTATAATAAAATTTCA 
ACAGTGGAACTTGAGGATTTTAAACGATACAAAGAACTACAAAGGCTGGGCCTAGGAAACAA 
CAAAATCACAGATATCGAAAATGGGAGTCTTGCTAACATACCACGTGTGAGAGAAATACATT 
TGGAAAACAATAAACTATVAAAAAATCCCTTCAGGATTACCAGAGTTGAAATACCTCCAGATA 
ATCTTCCTTCATTCTAATTCAATTGCAAGAGTGGGAGTAAATGACTTCTGTCCAACAGTGCC 
AAAGATGAAGAAATCTTTATACAGTGCAATAAGTTTATTCAACAACCCGGTGAAATACTGGG 
AAATGCAACCTGCAACATTTCGTTGTGTTTTGAGCAGAATGAGTGTTCAGCTTGGGAACTTT 
GGAATGTAATAATTAGTAATTGGTAATGTCCATTTAATATAAGATTCAAAAATCCCTACATT 
TGGAATACTTGAACTCTATTAATAATGGTAGTATTATATATACAAGCAAATATCTATTCTCA 
AGTGGTAAGTCCACTGACTTATTTTATGACAAGAAATTTCAACGGAATTTTGCCAAACTATT 
GATACATAAGGGGTTGAGAGAAACAAGCATCTATTGCAGTTTCCTTTTTGCGTACAAATGAT 
CTTACATAAATCTCATGCTTGACCATTCCTTTCTTCATAACAAAAAAGTAAGATATTCGGTA 
TTTAACACTTTGTTATCAAGCACATTTTAAAAAGAACTGTACTGTAAATGGAATGCTTGACT 
TAGCAAAATTTGTGCTCTTTCATTTGCTGTTAGAAAAACAGAATTAACAAAGACAGTAATGT 
GAAGAGTGCATTACACTATTCTTATTCTTTAGTAACTTGGGTAGTACTGTAATATTTTTAAT 
, CATCTTAAAGTATGATTTGATATAATCTTATTGAAATTACCTTATCATGTCTTAGAGCCCGT 
CTTTATGTTTAAAACTAATTTCTTAAAATAAAGCCTTCAGTAAATGTTCATTACCAACTTGA 
TAAATGCTACTCATAAGAGCTGGTTTGGGGCTATAGCATATGCTTTTTTTTTTTTAATTATT 
ACCTGATTTAAAAATCTCTGTAAAAACGTGTAGTGTTTCATAAAATCTGTAACTCGCATTTT 
AATGATCCGCTATTATAAGCTTTTAATAGCATGAAAATTGTTAGGCTATATAACATTGCCAC 
TTCAACTCTAAGGAATATTTTTGAGATATCCCTTTGGAAGACCTTGCTTGGAAGAGCCTGGA 
CACTAACAATTCTACACCAAATTGTCTCTTCAAATACGTATGGACTGGATAACTCTGAGAAA 
CACATCTAGTATAACTGAATAAGCAGAGCATCAAATTAAACAGACAGAAACCGAAAGCTCTA 
TATAAATGCTCAGAGTTCTTTATGTATTTCTTATTGGCATTCAACATATGTAAAATCAGAAA 
ACAGGGAAATTTTCATTAMAATATTGGTTTGAAAT 
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FIGURE 2 

xmaps to human chromosome 9q21-q22> 

xhomology to Bone/cartilage proteoglycan i precursor over length 
of protein> 
xsignal peptide> 

MKEYVLLLFLALCSA 

xstart mature protein> 

KPFFSPSHIALKNMMLKDMEDT 

><GAT repeat in cDNA - trinucleotide repeats can be associated 
with repeat expansion and inherited disease> 

DDDDDDDDDDDDDEDNSLFPTREPRSHFFPFDLFPMCPFGCQCYSRWHCSDLGLTSVPTNI 
PFDTRMLDLQNNKIKEIKENDFKGLTSLYGLILNNNKLTKIHPKA.FLTTKKLRR 

xpotential leucine zipper> 

LYLSHNQ 

><leucine> 

LSEIPLN 

><leucine> 

LPKSLAE 

><leucine> 

LRIHENK 

xvaline> 

VKK I QKDT FKGMNA 

><leucine> 

LHVLEMS 

xalanine> 

ANPLDNNGIEPGAFEGVTVFHIRIAEAKLTSVPKGLPPTLLELHLDYNKISTVELEDFKRYK 
E LQRLGLGNNK I T D I E 

Xpotential N-glycosylation site> 

NGSLANIPRVREIHLENNKLKKIPSGLPELKYLQIIFLHSNSIARVGVNDFCPTVPKMKKSL 
YSAISLFNNPVKYWEMQPATFRCVLSRMSVQLGNFGM 



WO 99/28462 PCT/US98/25108 

3 / 39 

FIGURE 3 

CGGACGCGTGGGCGGACGCGTGGGCCCGCSGCACCGCCCCCGGCCCGGCCCTCCGCCCTCCGCACTCGC 
GCCTCCCTCCCTCCGCCCGCTCCCGCGCCCTCCTCCCTCCCTCCTCCCCAGCTGTCCCGTTCGCGTCAT 
GCCGAGCCTCCCGGCCCCGCCGGCCCCGCTGCTGCTCCTCGGGCTGCTGCTGCTCGGCTCCCGGCCGGC 
CCGCGGCGCCGGCCCAGAGCCCCCCGTGCTGCCCATCCGTTCTGAGAAGGAGCCGCTGCCCGTTCGGGG 
AGCGGCAGGCTGCACCTTCGGCGGGAAGGTCTATGCCTTGGACGAGACGTGGCACCCGGACCTAGGGCA 
GCCATTCGGGGTGATGCGCTGCGTGCTGTGCGCCTGCGAGGCGCCTCAGTGGGGTCGCCGTACCAGGGG 
CCCTGGCAGGGTCAGCTGCAAGAACATCAAACCAGAGTGCCCAACCCCGGCCTGTGGGCAGCCGCGCCA 
GCTGCCGGGACACTGCTGCCAGACCTGCCCCCAGGAGCGCAGCAGTTCGGAGCGGCAGCCGAGCGGCCT 
GTC C T T C GAG TAT C C GC GGGACCC GGAGC ATC GCAGT T AT AGC GACC GCGGGGAGCC AGGCGCT GAGGA 
GCGGGCCCGTGGTGACGGCCACACGGACTTCGTGGCGCTGCTGACAGGGCCGAGGTCGCAGGCGGTGGC 
ACGAGCCCGAGTCTCGCTGCTGCGCTCTAGCCTCCGCTTCTCTATCTCCTACAGGCGGCTGGACCGCCC 
TACCAGGATCCGCTTCTCAGACTCCAATGGCAGTGTCCTGTTTGAGCACCCTGCAGCCCCCACCCAAGA 
TGGCCTGGTCTGTGGGGTGTGGCGGGCAGTGCCTCGGTTGTCTCTGCGGCTCCTTAGGGCAGAACAGCT 
GCATGTGGCACTTGTGACACTCACTCACCCTTCAGGGGAGGTCTGGGGGCCTCTCATCCGGCACCGGGC 
CCTGGCTGCAGAGACCTTCAGTGCCATCCTGACTCTAGAAGGCCCCCCACAGCAGGGCGTAGGGGGCAT 
CACCCTGCTCACTCTCAGTGACACAGAGGACTCCTTGCATTTTTTGCTGCTCTTCCGAGGGCTGCTGGA 
ACCCAGGAGTGGGGGACTAACCCAGGTTCCCTTGAGGCTCCAGATTCTACACCAGGGGCAGCTACTGCG 
AGAACTTCAGGCCAATGTCTCAGCCCAGGAACCAGGCTTTGCTGAGGTGCTGCCCAACCTGACAGTCCA 
GGAGATGGACTGGCTGGTGCTGGGGGAGCTGCAGATGGCCCTGGAGTGGGCAGGCAGGCCAGGGCTGCG 
CATCAGTGGACACATTGCTGCCAGGAAGAGCTGCGACGTCCTGCAAAGTGTCCTTTGTGGGGCTGATGC 
CCTGATCCCAGTCCAGACGGGTGCTGCCGGCTCAGCCAGCCTCACGCTGCTAGGAAATGGCTCCCTGAT 
CTATCAGGTGCAAGTGGTAGGGACAAGCAGTGAGGTGGTGGCCATGACACTGGAGACCAAGCCTCAGCG 
GAGGGATCAGCGCACTGTCCTGTGCCACATGGCTGGACTCCAGCCAGGAGGACACACGGCCGTGGGTAT 
CTGCCCTGGGCTGGGTGCCCGAGGGGCTCATATGCTGCTGCAGAATGAGCTCTTCCTGAACGTGGGCAC 
CAAGGACTTCCCAGACGGAGAGCTTCGGGGGCACGTGGCTGCCCTGCCCTACTGTGGGCATAGCGCCCG 
CCATGACACGCTGCCCGTGCCCCTAGCAGGAGCCCTGGTGCTACCCCCTGTGAAGAGCCAAGCAGCAGG 
GCACGCCTGGCTTTCCTTGGATACCCACTGTCACCTGCACTATGAAGTGCTGCTGGCTGGGCTTGGTGG 
CTCAGAACAAGGCACTGTCACTGCCCACCTCCTTGGGCCTCCTGGAACGCCAGGGCCTCGGCGGCTGCT 
GAAGGGATTCTATGGCTCAGAGGCCCAGGGTGTGGTGAAGGACCTGGAGCCGGAACTGCTGCGGCACCT 
GGCAAAAGGCATGGCCTCCCTGATGATCACCACCAAGGGTAGCCCCAGAGGGGAGCTCCGAGGGCAGGT 
GCACATAGCCAACCAATGTGAGGTTGGCGGACTGCGCCTGGAGGCGGCCGGGGCCGAGGGGGTGCGGGC 
GCTGGGGGCTCCGGATACAGCCTCTGCTGCGCCGCCTGTGGTGCCTGGTCTCCCGGCCCTAGCGCCCGC 
CAAACCTGGTGGTCCTGGGCGGCCCCGAGACCCCAACACATGCTTCTTCGAGGGGCAGCAGCGCCCCCA 
CGGGGCTCGCTGGGCGCCCAACTACGACCCGCTCTGCTCACTCTGCACCTGCCAGAGACGAACGGTGAT 
CTGTGACCCGGTGGTGTGCCCACCGCCCAGCTGCCCACACCCGGTGCAGGCTCCCGACCAGTGCTGCCC 
TGTTTGCCCTGAGAAACAAGATGTCAGAGACTTGCCAGGGCTGCCAAGGAGCCGGGACCCAGGAGAGGG 
CTGCTATTTTGATGGTGACCGGAGCTGGCGGGCAGCGGGTACGCGGTGGCACCCCGTTGTGCCCCCCTT 
TGGCTTAATTAAGTGTGCTGTCTGCACCTGCAAGGGGGGCACTGGAGAGGTGCACTGTGAGAAGGTGCA 
GTGTCCCCGGCTGGCCTGTGCCCAGCCTGTGCGTGTCAACCCCACCGACTGCTGCAAACAGTGTCCAGT 
GGGGTCGGGGGCCCACCCCCAGCTGGGGGACCCCATGCAGGCTGATGGGCCCCGGGGCTGCCGTTTTGC 
TGGGCAGTGGTTCCCAGAGAGTCAGAGCTGGCACCCCTCAGTGCCCCCTTTTGGAGAGATGAGCTGTAT 
CACCTGCAGATGTGGGGCAGGGGTGCCTCACTGTGAGCGGGATGACTGTTCACTGCCACTGTCCTGTGG 
CTCGGGGAAGGAGAGTCGATGCTGTTCCCGCTGCACGGCCCACCGGCGGCCCCCAGAGACCAGAACTGA 
TCCAGAGCTGGAGAAAGAAGCCGAAGGCTCTTAGGGAGCAGCCAGAGGGCCAAGTGACCAAGAGGATGG 
GGCCTGAGCTGGGGAAGGGGTGGCATCGAGGACCTTCTTGCATTCTCCTGTGGGAAGCCCAGTGCCTTT 
GCTCCTCTGTCCTGCCTCTACTCCCACCCCCACTACCTCTGGGAACCACAGCTCCACAAGGGGGAGAGG 
CAGCTGGGCCAGACCGAGGTCACAGCCACTCCAAGTCCTGCCCTGCCACCCTCGGCCTCTGTCCTGGAA 
GCCCCACCCCTTTCCTCCTGTACATAATGTCACTGGCTTGTTGGGATTTTTAATTTATCTTCACTCAGC 
ACCAAGGGCCCCCGACACTCCACTCCTGCTGCCCCTGAGCTGAGCAGAGTCATTATTGGAGAGTTTTGT 
ATTTATTAAAACATTTCTTTTTCAGTCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 4 

xsubunit 1 of 1, 954 aa, 1 stop 
XMW: 101960, pi: 8 .21, NX (S/T) : 5 

MPSLPAPPAPLLLLGLLLLGSRPARGAGPEPPVLPIRSEKEPLPVRGAAGCTFGGKVYALDE 
TWHPDLGQPFGVMRCVLCACEAPQWGRRTRGPGRVSCKNIKPECPTPACGQPRQLPGHCCQT 
CPQERSSSERQPSGLSFEYPRDPEHRSYSDRGEPGAEERARGDGHTDFVALLTGPRSQAVAR 
ARVS LLRS S LRFS I SYRRLDRPTRIRFSDSNGSVLFEHPAAPTQDGLVCGVWRAVPRLSLRL 
LRAEQLHVALVTLTHPSGEVWGPLIRHRALAAETFSAILTLEGPPQQGVGGITLLTLSDTED 
SLHFLLLFRGLLEPRSGGLTQVPLRLQILHQGQLLRELQANVSAQEPGFAEVLPNLTVQEMD 
WLVLGELQMALEWAGRPGLRISGHIAARKSCDVLQSVLCGADALIPVQTGAAGSASLTLLGN 
GSLIYQVQWGTSSEWAMTLETKPQRRDQRTVLCHMAGLQPGGHTAVGICPGLGARGAHML 
LQNELFLNVGTKDFPDGELRGHVAALPYCGHSARHDTLPVPLAGALVLPPVKSQAAGHAWLS 
LDTHCHLHYEVLLAGLGGSEQGTVTAHLLGPPGTPGPRRLLKGFYGSEAQGWKDLEPELLR 
HLAKGMASLMI TTKGS PRGELRGQVHIANQCEVGGLRLEAAGAEGVRALGAPDTASAAPPW 
PGLPALAPAKPGGPGRPRDPNTCFFEGQQRPHGARWAPNYDPLCSLCTCQRRTVICDPWCP 
PPSCPHPVQAPDQCCPVCPEKQDVRDLPGLPRSRDPGEGCYFDGDRSWRAAGTRWHPWPPF 
GLIKCAVCTCKGGTGEVHCEKVQCPRLACAQPVRVNPTDCCKQCPVGSGAHPQLGDPMQADG 
PRGCRFAGQWFPESQSWHPSVPPFGEMSCITCRCGAGVPHCERDDCSLPLSCGSGKESRCCS 
RCTAHRRPPETRTDPELEKEAEGS 
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FIGURE 6 
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FIGURE 7 
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FIGURE 8 

GGCGGAGCAGCCCTAGCCGCCACCGTCGCTCTCGCAGCTCTCGTCGCCACTGCCACCGCCGC 

CGCCGTCACTGCGTCCTGGCTCCGGCTCCCGCGCCCTCCCGGCCGGCCATGCAGCCCCGCCG 

CGCCCAGGCGCCCGGTGCGCAGCTGCTGCCCGCGCTGGCCCTGCTGCTGCTGCTGCTCGGAG 

CGGGGCCCCGAGGCAGCTCCCTGGCCAACCCGGTGCCCGCCGCGCCCTTGTCTGCGCCCGGG 

CCGTGCGCCGCGCAGCCCTGCCGGAATGGGGGTGTGTGCACCTCGCGCCCTGAGCCGGACCC 

GCAGCACCCGGCCCCCGCCGGCGAGCCTGGCTACAGCTGCACCTGCCCCGCCGGGATCTCCG 

GCGCCAACTGCCAGCTTGTTGCAGATCCTTGTGCCAGCAACCCTTGTCACCATGGCAACTGC 

AGCAGCAGCAGCAGCAGCAGCAGCGATGGCTACCTCTGCATTTGCAATGAAGGCTATGAAGG 

TCCCAACTGTGAACAGGCACTTCCCAGTCTCCCAGCCACTGGCTGGACCGAATCCATGGCAC 

CCCGACAGCTTCAGCCTGTTCCTGCTACTCAGGAGCCTGACAAAATCCTGCCTCGCTCTCAG 

GCAACGGTGACACTGCCTACCTGGCAGCCGAAAACAGGGCAGAAAGTTGTAGAAATGAAATG 

GGATCAAGTGGAGGTGATCCCAGATATTGCCTGTGGGAATGCCAGTTCTAACAGCTCTGCGG 

GTGGCCGCCTGGTATCCTTTGAAGTGCCACAGAACACCTCAGTCAAGATTCGGCAAGATGCC 

ACTGCCTCACTGATTTTGCTCTGGAAGGTCACGGCCACAGGATTCCAACAGTGCTCCCTCAT 

AGATGGACGAAGTGTGACCCCCCTTCAGGCTTCAGGGGGACTGGTCCTCCTGGAGGAGATGC 

TCGCCTTGGGGAATAATCACTTTATTGGTTTTGTGAATGATTCTGTGACTAAGTCTATTGTG 

GCTTTGCGCTTAACTCTGGTGGTGAAGGTCAGCACCTGTGTGCCGGGGGAGAGTCACGCAAA 

TGACTTGGAGTGTTCAGGAAAAGGAAAATGCACCACGAAGCCGTCAGAGGCAACTTTTTCCT 

GTACCTGTGAGGAGCAGTACGTGGGTACTTTCTGTGAAGAATACGATGCTTGCCAGAGGAAA 

CCTTGCCAAAACAACGCGAGCTGTATTGATGCAAATGAAAAGCAAGATGGGAGCAATTTCAC 

CTGTGTTTGCCTTCCTGGTTATACTGGAGAGCTTTGCCAGTCCAAGATTGATTACTGCATCC 

TAGACCCATGCAGAAATGGAGCAACATGCATTTCCAGTCTCAGTGGATTCACCTGCCAGTGT 

CCAGAAGGATACTTCGGATCTGCTTGTGAAGAAAAGGTGGACCCCTGCGCCTCGTCTCCGTG 

CCAGAACAACGGCACCTGCTATGTGGACGGGGTACACTTTACCTGCAACTGCAGCCCGGGCT 

TCACAGGGCCGACCTGTGCCCAGCTTATTGACTTCTGTGCCCTCAGCCCCTGTGCTCATGGC 

ACGTGCCGCAGCGTGGGCACCAGCTACAAATGCCTCTGTGATCCAGGTTACCATGGCCTCTA 

CTGTGAGGAGGAATATAATGAGTGCCTCTCCGCTCCATGCCTGAATGCAGCCACCTGCAGGG 

ACCTCGTTAATGGCTATGAGTGTGTGTGCCTGGCAGAATACAAAGGAACACACTGTGAATTG 

TACAAGGATCCCTGCGCTAACGTCAGCTGTCTGAACGGAGCCACCTGTGACAGCGACGGCCT 

GAATGGCACGTGCATCTGTGCACCCGGGTTTACAGGTGAAGAGTGCGACATTGACATAAATG 

AATGTGACAGTAACCCCTGCCACCATGGTGGGAGCTGCCTGGACCAGCCCAATGGTTATAAC 

TGCCACTGCCCGCATGGTTGGGTGGGAGCAZVACTGTGAGATCCACCTCCAATGGAAGTCCGG 

GCACATGGCGGAGAGCCTCACCAACATGCCACGGCACTCCCTCTACATCATCATTGGAGCCC 

TCTGCGTGGCCTTCATCCTTATGCTGATCATCCTGATCGTGGGGATTTGCCGCATCAGCCGC 

ATTGAATACCAGGGTTCTTCCAGGCCAGCCTATGAGGAGTTCTACAACTGCCGCAGCATCGA 

CAGCGAGTTCAGCAATGCCATTGCATCCATCCGGCATGCCAGGTTTGGAAAGAAATCCCGGC 

CTGCAATGTATGATGTGAGCCCCATCGCCTATGAAGATTACAGTCCTGATGACAAACCCTTG 

GTCACACTGATTAAAACTAAAGATTTGTAATCTTTTTTTGGATTATTTTTCAAAAAGATGAG 

ATACTACACTCATTTAAATATTTTTAAGAAAATAAAAAGCTTAAGAAATTTAAAATGCTAGC 

TGCTCAAGAGTTTTCAGTAGAATATTTAAGAACTAATTTTCTGCAGCTTTTAGTTTGGAAAA 

AATATTTTAAAAACAAAATTTGTGAAACCTATAGACGATGTTTTAATGTACCTTCAGCTCTC 

TAAACTGTGTGCTTCTACTAGTGTGTGCTCTTTTCACTGTAGACACTATCACGAGACCCAGA 

TTAATTTCTGTGGTTGTTACAGAATAAGTCTAATCAAGGAGAAGTTTCTGTTTGACGTTTGA 

GTGCCGGCTTTCTGAGTAGAGTTAGGAAAACCACGTAACGTAGCATATGATGTATAATAGAG 

TATACCCGTTACTTAAAAAGAAGTCTGAAATGTTCGTTTTGTGGAAAAGAAACTAGTTAAAT. 

TTACTATTCCTAACCCGAATGT^AATTAGCCTTTGCCTTATTCTGTGCATGGGTAAGTAACTT 

ATTTCTGCACTGTTTTGTTGAACTTTGTGGAAACATTCTTTCGAGTTTGTTTTTGTCATTTT 

CGTAACAGTCGTCGAACTAGGCCTCAAAAACATACGTAACGAAAAGGCCTAGCGAGGCAAAT 

TCTGATTGATTTGAATCTATATTTTTCTTTAAAAAGTCAAGGGTTCTATATTGTGAGTAAAT 

TAAATTTACATTTGAGTTGTTTGTTGCTAAGAGGTAGTAAATGTAAGAGAGTACTGGTTCCT 

TCAGTAGTGAGTATTTCTCATAGTGCAGCTTTATTTATCTCCAGGATGTTTTTGTGGCTGTA 

TTTGATTGATATGTGCTTCTTCTGATTCTTGCTAATTTCCAACCATATTGAATAAATGTGAT 

CAAGTCA 
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FIGURE 9 

MQPRRAQAPGAQLLPALALLLLLLGAGPRGSSLANPVPAAPLSAPGPCAAQPCRNGGVCTSR 
PEPDPQHPAPAGEPGYSCTCPAGISGANCQLVADPCASNPCHHGNCSSSSSSSSDGYLCICN 
EGYEGPNCEQALPSLPATGWTESMAPRQLQPVPATQEPDKILPRSQATVTLPTWQPKTGQKV 
VEMKWDQVEVIPDIACGNASSNSSAGGRLVSFEVPQNTSVKIRQDATASLILLWKVTATGFQ 
QCSLIDGRSVTPLQASGGLVLLEEMLALGNNHFIGFVNDSVTKSIVALRLTLWKVSTCVPG 
E SHANDLEC S GKGKC TTKPS EAT FSCTCEEQYVGT FCEEYDACQRKPCQNNAS C IDANEKQD 
GSNFTCVCLPGYTGELCQSKIDYCILDPCRNGATCISSLSGFTCQCPEGYFGSACEEKVDPC 
ASSPCQNNGTCYVDGVHFTCNCSPGFTGPTCAQLIDFCALSPCAHGTCRSVGTSYKCLCDPG 
YHGLYCEEEYNECLSAPCLNAATCRDLVNGYECVCLAEYKGTHCELYKDPCANVSCLNGATC 
DSDGLNGTCICAPGFTGEECDIDINECDSNPCHHGGSCLDQPNGYNCHCPHGWVGANCEIHL 
QWKSGHMAESLTNMPRHSLYIIIGALCVAFILMLIILIVGICRISRIEYQGSSRPAYEEFYN 
CRS I DSE FSNAI AS I RHARFGKKSRPAMYDVS P I AYEDYS PDDKPLVTL I KTKDL 
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FIGURE 10 

CTCTGGAAGGTCACGGCCACAGGATTCCAACAGTGCTCCCTCATAGATGGACGAAAGTGTGA 
CCCCCCTTTCAGGCTTTCAGGGGGACTGGTCCTCCTGGAGGAGATGCTCGCCTTGGGGAATA 
ATCACTTTATTGGTTTTGTGAATGATTCTGTGACTAAGTCTATTGTGGCTTTGCGCTTAACT 
CTGGTGGTGAAGGTCAGCACCTGTGTGCCGGGGGAGAGTCACGCAAATGACTTGGAGTGTTC 
AGGAAAAGGAAAATGCACCACGAAGCCGTCAGAGGCAACTTTTTCCTGTACCTGTGAGGAGC 
AGTACGTGGGTACTTTCTGTGAAGAATACGATGCTTGCCAGAGGAAACCTTGCCAAAACAAC 
GCGAGCTGTATTGATGCAAATGAAAAGC^AGATGGGAGCAATTTCACCTGTGTTTGCCTTCC 
TGGTTATACTGGAGAGCTTTGCCAACCGAACTGAGATTGGAGCGAACGACCTACACCGAACT 

GAGATAGGGGAG 
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FflGORE 11 



PCT/US98/25108 



CTCTGGAAGGTCACGGCCACAGGATTCCAACAGTGCTCCCTCATAGATGGACGAAAGTGTGA 
CCCCCCTTTCAGGCTTTCAGGGGGACTGGTCCTCCTGGAGGAGATGCTCGCCTTGGGGAATA 
ATCACTTTATTGGTTTTGTGAATGATTCTGTGACTAAGTCTATTGTGGCTTTGCGCTTAACT 
CTGGTGGTGAAGGTCAGCACCTGTGTGCCGGGGGAGAGTCACGCAAATGACTTGGAGTGTTC 
AGGAAAAGGAAAATGCACCACGAAGCCGTCAGAGGCAACTTTTTCCTGTACCTGTGAGGAGC 
AGTACGTGGGTACTTTCTGTGAAGAATACGATGCTTGCCAGAGGAAACCTTGCCAAAACAAC 
GCGAGCTGTATTGATGCAAATGAAAAGCAAGATGGGAGC7VATTTCACCTGTGTTTGCCTTCC 
TGGTTATACTGGAGAGCTTTGCCAACCGAACTGAGATTGGAGCGAACGACCTACACCGAACT 
GAGATAGGGGAG 
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FIGURE 12 

GCTGAGTCTGCTGCTCCTGCTGCTGGTGCTCCAGCCTGTAACCTGTGCCTACACCACGCCAG 
GCCCCCCCAGAGCCCTCACCACGCTGGGCGCCCCCAGAGCCCACACCATGCCGGGCACCTAC 
GCTCCCTCGACCACACTCAGTAGTCCCAGCACCCAGGGCCTGCAAGAGCAGGCACGGGCCCT 
GATGCGGGACTTCCCGCTCGTGGACGGCCACAACGACCTGCCCCTGGTCCTAAGGCAGGTTT 
ACCAGAAAGGGCTACAGGATGTTAACCTGCGCAATTTCAGCTACGGCCAGACCAGCCTGGAC 
AGGCTTAGAGATGGCCTCGTGGGCGCCCAGTTCTGGTCAGCCTATGTGCCATGCCAGACCCA 
GGACCGGGATGCCCTGCGCCTCACCCTGGAGCAGATTGACCTCATACGCCGCATGTGTGCCT 
CCTATTCTGAGCTGGAGCTTGTGACCTCGGCTAAAGCTCTGAACGACACTCAGAAATTGGCC 
TGCCTCATCGGTGTAGAGGGTGGCCACTCGCTGGACAATAGCCTCTCCATCTTACGTACCTT 
CTACATGCTGGGAGTGCGCTACCTGACGCTCACCCACACCTGCAACACACCCTGGGCAGAGA 
GCTCCGCTAAGGGCGTCCACTCCTTCTACAACAACATCAGCGGGCTGACTGACTTTGGTGAG 
AAGGTGGTGGCAGAAATGAACCGCCTGGGCATGATGGTAGACTTATCCCATGTCTCAGATGC 
TGTGGCACGGCGGGCCCTGGAAGTGTCACAGGCACCTGTGATCTTCTCCCACTCGGCTGCCC 
GGGGTGTGTGCAACAGTGCTCGGAATGTTCCTGATGACATCCTGCAGCTTCTGAAGAAGAAC 
GGTGGCGTCGTGATGGTGTGTTTGTCCATGGGAGTAATACAGTGCAACCCATCAGCCAATGT 
GTCCACTGTGGCAGATCACTTCGACCACATCAAGGCTGTCATTGGATCCAAGTTCATCGGGA 
TTGGTGGAGATTATGATGGGGCCGGCAAATTCCCTCAGGGGCTGGAAGACGTGTCCACATAC 
CCGGTCCTGATAGAGGAGTTGCTGAGTCGTGGCTGGAGTGAGGAAGAGCTTCAGGGTGTCCT 
TCGTGGAAACCTGCTGCGGGTCTTCAGACAAGTGGAAAAGGTACAGGAAGAAAACAAATGGC 
AAAGCCCCTTGGAGGACAAGTTCCCGGATGAGCAGCTGAGCAGTTCCTGCCACTCCGACCTC 
TCACGTCTGCGTCAGAGACAGAGTCTGACTTCAGGCCAGGAACTCACTGAGATTCCCATACA 
CTGGACAGCCAAGTTACCAGCCAAGTGGTCAGTCTCAGAGTCCTCCCCCCACATGGCCCCAG 
TCCTTGCAGTTGTGGCCACCTTCCCAGTCCTTATTCTGTGGCTCTGATGACCCAGTTAGTCC 
TGCCAGATGTCACTGTAGCAAGCCACAGACACCCCACAAAGTTCCCCTGTTGTGCAGGCACA 
AATATTTCCTGAAATAAATGTTTTGGACATAG 
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FflQURE 13 

xMicrosomal dipeptidase by homolgy to pig gene> 
xpoor, if any, signal peptide> 

MPGTYAPSTTLSSPSTQGLQEQARALMRDFPLVDGHNDLPLVLRQVYQKGLQDVNLR 

Xpotential N-glycosylation site> 

NFSYGQTSLDRLRDGLVGAQFWSAYVPCQTQD^ 

Xpotential N-glycosylation site> 

NDTQKLACLIG 

XRenal dipeptidase active site> 

VEGGHSLDNS LS I LRT FYMLGVR 

Xend Renal dipeptidase active site> 

YLTLTHTCNTPWAESSAKGVHSFYN 

xpotential N-glycosylation site> 

NISGLTDFGE KWAEMNRLGMMVDL S H VS DAVARRALE VS QAP VI FS H S AARGVCNS ARNVP 

DDILQLLKKNGGWMVSLSMGVIQCNPSA 

xpotential N-glycosylation site> 

NVSTVADHFDHIKAVIGSKFIGIGGDYDGAGKFPQGLEDVSTYPVLIEELLSRGWSEEELQG 

VLRGNLLRVFRQVEKVQEENKWQS PLEDKFPDEQLSS SCHS DLSRLRQRQS LTSGQELTE I P 

IHWTAKLPAKW 

XLipid GPI-anchor> 

SVSESSPHMAPVLAWATFPVLILWL 
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FIGURE 14 



PCI7US98/251D8 



AAAACCTATAAATATTCCGGATTATTCATACCGTCCCACCATCGGGCGCGGATCCGCGGCCG 
CGAATTCTAAACC7UVCATGCCGGGCACCTACGCTCCCTCGACCACACTCAGTAGTCCCAGCA 
CCCAGGGCCTGCAAGAGCAGGCACGGGCCCTGATGCGGGACTTCCCGCTCGTGGACGGCCAC 
AACGACCTGCCCCTGGTCCTAAGGCAGGTTTACCAGAAAGGGCTACAGGATGTTAACCTGCG 
CAATTTCAGCTACGGCCAGACCAGCCTGGACAGGCTTAGAGATGGCCTCGTGGGCGCCCAGT 
TCTGGTCAGCCTATGTGCCATGCCAGACCCAGGACCGGGATGCCCTGCGCCTCACCCTGGAG 
CAGATTGACCTCATACGCCGCATGTGTGCCTCCTATTCTGAGCTGGAGCTTGTGACCTCGGC 
TAAAGCTCTGAACGACACTCAGAAATTGGCCTGCCTCATCGGTGTAGAGGGTGGCCACTCGC 
TGGACAATAGCCTCTCCATCTTACGTACCTTCTACATGCTGGGAGTGCGCTACCTGACGCTC 
ACCCACACCTGCAACACACCCTGGGCAGAGAGCTCCGCTAAGGGCGTCCACTCCTTCTACAA 
CAACATCAGCGGGCTGACTGACTTTGGTGAGAAGGTGGTGGCAGAAATGAACCGCCTGGGCA 
TGATGGTAGACTTATCCCATGTCTCAGATGCTGTGGCACGGCGGGCCCTGGAAGTGTCACAG 
GCACCTGTGATCTTCTCCCACTCGGCTGCCCGGGGTGTGTGCAACAGTGCTCGGAATGTTCC 
TGATGACATCCTGCAGCTTCTGAAGAAGAACGGTGGCGTCGTGATGGTGTCTTTGTCCATGG 
GAGTAATACAGTGCAACCCATCAGCCAATGTGTCCACTGTGGCAGATCACTTCGACCACATC 
AAGGCTGTCATTGGATCCAAGTTCATCGGGATTGGTGGAGATTATGATGGGGCCGGCAAATT 
CCCTCAGGGGCTGGAAGACGTGTCCACATACCCGGTCCTGATAGAGGAGTTGCTGAGTCGTG 
GCTGGAGTGAGGAAGAGCTTCAGGGTGTCCTTCGTGGAAACCTGCTGCGGGTCTTCAGACAA 
GTGGAAAAGGTACAGGAAGAAAACAAATGGCAAAGCCCCTTGGAGGACAAGTTCCCGGATGA 
GCAGCTGAGCAGTTCCTGCCACTCCGACCTCTCACGTCTGCGTCAGAGACAGAGTCTGACTT 
CAGGC CAGGAACTCACTGAGATTCCCATACACTGGACAGCCAAGTTACCAGCCAAGTGGTCA 
GTCTCAGAGTCCTCCCCCCACCCTGACAAAACTCACACATGCCCACCGTGCCCAGCACCTGA 
ACTCCTGGGGGGACCGTCAGTCTTCCTCTTCCCCCCAAAACCCAAGGACACC 
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FIGURE 15 



PCT/US98/25198 



></usr/seqdb2/sst/DNA/Dnaseqs . f ull/ss .DNA35872 
xsubunit 1 of 1, 446 aa, 0 stop 
><NX(S/T) : 5 

MPGTYAPSTTLSSPSTQGLQEQARALMRDFPLVDGHNDLPLVLRQVYQKGLQDVNLRNFSYG 
QTSLDRLRDGLVGAQFWSAYVPCQTQDRDALRLTLEQIDLIRRMCASYSELELVTSAKALND 
TQKLACLIGVEGGHSLDNSLSILRTFYMLGVRYLTLTHTCNTPWAESSAKGVHSFYNNISGL 
TDFGEKWAEMNRLGMMVDLSHVSDAVARRALEVSQAPVIFSHSAARGVCNSARNVPDDILQ 
LLKKNGGWMVSLSMGVIQCNPSANVSTVADHFDHIKAVIGSKFIGIGGDYDGAGKFPQGLE 
DVSTYPVLIEELLSRGWSEEELQGVLRGNLLRVFRQVEKVQEENKWQSPLEDKFPDEQLSSS 
CHSDLSRLRQRQSLTSGQELTEIPIHWTAKLPAKWSVSESSPHPDKTHTCPPCPAPELLGGP 
SVFLFPPKPKDT 
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FIGURE 16 

CGCCCAGCGACGTGCGGGCGGCCTGGCCCGCGCCCTCCCGCGCCCGGCCTGCGTCCCGCGCC 
CTGCGCCACCGCCGCCGAGCCGCAGCCCGCCGCGCGCCCCCGGCAGCGCCGGCCCCATGCCC 
GCCGGCCGCCGGGGCCCCGCCGCCCAATCCGCGCGGCGGCCGCCGCCGTTGCTGCCCCTGCT 
GCTGCTGCTCTGCGTCCTCGGGGCGCCGCGAGCCGGATCAGGAGCCCACACAGCTGTGATCA 
GTCCCCAGGATCCCACGCTTCTCATCGGCTCCTCCCTGCTGGCCACCTGCTCAGTGCACGGA 
GACCCACCAGGAGCCACCGCCGAGGGCCTCTACTGGACCCTCAACGGGCGCCGCCTGCCCCC 
TGAGCTCTCCCGTGTACTCAACGCCTCCACCTTGGCTCTGGCCCTGGCCAACCTCAATGGGT 
CCAGGCAGCGGTCGGGGGACAACCTCGTGTGCCACGCCCGTGACGGCAGCATCCTGGCTGGC 
TCCTGCCTCTATGTTGGCCTGCCCCCAGAGAAACCCGTCAACATCAGCTGCTGGTCCAAGAA 
CATGAAGGACTTGACCTGCCGCTGGACGCCAGGGGCCCACGGGGAGACCTTCCTCCACACCA 
ACTACTCCCTCAAGTACAAGCTTAGGTGGTATGGCCAGGACAACACATGTGAGGAGTACCAC 
ACAGTGGGGCCCCACTCCTGCCACATCCCCAAGGACCTGGCTCTCTTTACGCCCTATGAGAT 
CTGGGTGGAGGCCACCAACCGCCTGGGCTCTGCCCGCTCCGATGTACTCACGCTGGATATCC 
TGGATGTGGTGACCACGGACCCCCCGCCCGACGTGCACGTGAGCCGCGTCGGGGGCCTGGAG 
GACCAGCTGAGCGTGCGCTGGGTGTCGCCACCCGCCCTCAAGGATTTCCTCTTTCAAGCCAA 
ATACCAGATCCGCTACCGAGTGGAGGACAGTGTGGACTGGAAGGTGGTGGACGATGTGAGCA 
ACCAGACCTCCTGCCGCCTGGCCGGCCTGAAACCCGGCACCGTGTACTTCGTGCAAGTGCGC 
TGCAACCCCTTTGGCATCTATGGCTCCAAGAAAGCCGGGATCTGGAGTGAGTGGAGCCACCC 
CACAGCCGCCTCCACTCCCCGCAGTGAGCGCCCGGGCCCGGGCGGCGGGGCGTGCGAACCGC 
GGGGCGGAGAGCCGAGCTCGGGGCCGGTGCGGCGCGAGCTCAAGCAGTTCCTGGGCTGGCTC 
AAGAAGCACGCGTACTGCTCCAACCTCAGCTTCCGCCTCTACGACCAGTGGCGAGCCTGGAT 
GCAGAAGTCGCACAAGACCCGCAACCAGGACGAGGGGATCCTGCCCTCGGGCAGACGGGGCA 
CGGCGAGAGGTCCTGCCAGATAAGCTGTAGGGGCTCAGGCCACCCTCCCTGCCACGTGGAGA 
CGCAGAGGCCGAACCCAAACTGGGGCCACCTCTGTACCCTCACTTCAGGGCACCTGAGCCAC 
CCTCAGCAGGAGCTGGGGTGGCCCCTGAGCTCCAACGGCCATAACAGCTCTGACTCCCACGT 
GAGGCCACCTTTGGGTGCACCCCAGTGGGTGTGTGTGTGTGTGTGAGGGTTGGTTGAGTTGC 
CTAGAACCCCTGCCAGGGCTGGGGGTGAGAAGGGGAGTCATTACTCCCCATTACCTAGGGCC 
CCTCCAAAAGAGTCCTTTTAAATAAATGAGCTATTTAGGTGCTGTGATTGTGAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAACAAAAAAAAAAAAAA 
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xsignal peptide> 

MPAGRRGPAAQSARRPPPLLPLLLLLCVLG 
Xstart mature peptide> 

APRAGSGAHTAVISPQDPTLLIGSSLLATCSVHGDPPGATAEGLYWTLNGRRLPPELSRVL 

Xpotential N-glycosylation site> 

NASTLALALANL 

Xpotential N-glycosylation site> 
NGSRQRSGDNLVCHARDGS 

xstart homolgy with PRLRJHUMAN prolactin receptor extracellular 
domain> 

ILAGSCLYVGLPPEKPV 

Xpotential N-glycosylation site> 

NISCWSKNMKDLTCRWTPGAHGETFLHT 

Xpotential N-glycosylation site> 

NYSLKYKLRWYGQDNTCEEYHTVGPHSCHIPKDLALFTPYEIWVEATNRLGSARSDVLTLDI 

LDWTTDPPPDVHVSRVGGLEDQLSVRWVSPPALKDFLFQAKYQIRYRVEDSVDWKWDDVS 
Xpotential N-glycosylation site> 

NQTSCRLAGLKPGTVYFVQVRCNPFGIYGSKKAGI 
XWSXWS Box - cytokine receptor signature> 
WSEWSHPTAASTP 

xend homolgy with PRLR_HUMAN, just N-terminal to transmembrane 
domain in PRLR_HUMAN> 

RSERPGPGGGACEPRGGEPSSGPVRRELKQFLGWLKKHAYCS 
xpotential N-glycosylation site> 
NLSFRLYDQWRAWMQKSHKTRNQDEGILPSGRRGTARGPAR 
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FIGURE 18 

CCCACGCGTCCGCTGGTGTTAGATCGAGCAACCCTCTAAAAGCAGTTTAGAGTGGTAAAAAA 

AAAAAAA7\ACACACCAAACGCTCGCAGCCACAAAAGGGATGAAATTTCTTCTGGACATCCTC 

CTGCTTCTCCCGTTACTGATCGTCTGCTCCCTAGAGTCCTTCGTGAAGCTTTTTATTCCTAA 

GAGGAGAAAATCAGTCACCGGCGAAATCGTGCTGATTACAGGAGCTGGGCATGGAATTGGGA 

GACTGACTGCCTATGAATTTGCTAAACTTAAAAGCAAGCTGGTTCTCTGGGATATAAATAAG 

CATGGACTGGAGGAAACAGCTGCCAAATGCAAGGGACTGGGTGCCAAGGTTCATACCTTTGT 

GGTAGACTGCAGCAACCGAGAAGATATTTACAGCTCTGCAAAGAAGGTGAAGGCAGAAATTG 

GAGATGTTAGTATTTTAGTAAATAATGCTGGTGTAGTCTATACATCAGATTTGTTTGCTACA 

CAAGATCCTCAGATTGAAAAGACTTTTGAAGTTAATGTACTTGCACATTTCTGGACTACAAA 

GGCATTTCTTCCTGCAATGACGAAGAATAACCATGGCCATATTGTCACTGTGGCTTCGGCAG 

CTGGACATGTCTCGGTCCCCTTCTTACTGGCTTACTGTTCAAGCAAGTTTGCTGCTGTTGGA 

TTTCATAA7UVCTTTGACAGATGAACTGGCTGCCTTACAAATAACTGGAGTCAAAACAACATG 

TCTGTGTCCTAATTTCGTAAACACTGGCTTCATCAAAAATCCAAGTACAAGTTTGGGACCCA 

CTCTGGAACCTGAGGAAGTGGTAAACAGGCTGATGCATGGGATTCTGACTGAGCAGAAGATG 

ATTTTTATTCCATCTTCTATAGCTTTTTTAACAACATTGGA7\AGGATCCTTCCTGAGCGTTT 

CCTGGCAGTTTTAAAACGAAAAATCAGTGTTAAGTTTGATGCAGTTATTGGATATAAAATGA 

AAGCGCAATAAGCACCTAGTTTTCTGAAAACTGATTTACCAGGTTTAGGTTGATGTCATCTA 

ATAGTGCCAGAATTTTAATGTTTGAACTTCTGTTTTTTCTAATTATCCCCATTTCTTCAATA 

TCATTTTTGAGGCTTTGGCAGTCTTCATTTACTACCACTTGTTCTTTAGCCAAAAGCTGATT 

AC AT AT G AT ATAAAC AG AGAAATACC T T T AGAGGTGAC T T TAAGGAAAATGAAGAAAAAGAA 

CCAAAATGACTTTATTAAAATAATTTCCAAGATTATTTGTGGCTCACCTGAAGGCTTTGCAA 

7yVTTTGTACCATAACCGTTTATTTAACATATATTTTTATTTTTGATTGCACTTAAATTTTGT 

ATAATTTGTGTTTCTTTTTCTGTTCTACATAAAATCAGAAACTTCAAGCTCTCTAT^ATAAAA 

TGAAGGACTATATCTAGTGGTATTTCACAATGAATATCATGAACTCTCAATGGGTAGGTTTC 

ATCCTACCCATTGCCACTCTGTTTCCTGAGAGATACCTCACATTCCAATGCCAAACATTTCT 

GCACAGGGAAGCTAGAGGTGGATACACGTGTTGCAAGTATAAAAGCATCACTGGGATTTAAG 

G AGAAT T GAGAGAATG TACC CACAMTGGCAGCAATAATAAATGGATCACACT TAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAT^^ 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FBGURE 19 • 

. xsubunit 1 of 1, 300 aa, 1 stop 
><MW: 32964, pi: 9.52 
xsignal peptide> 
MKFLLDILLLLPLLIVCSL 
Xstart mature protein> 

ESFVKLFIPKRRKSVTGEIVLITGAGHGIGRLTAYEFAKLKSKLVLWDINKHGLEETAAKCK 
GLGAKVHTFWDCSNREDIYSSAKKVKAEIGDVSILVNNAGWYTSDLFATQDPQIEKTFEV 
NVLAHFWTTKAFLPAMTKNNHGHIVTVASAAGHVSVPFLLA 

xputative oxidoreductase active site, by . similarity to 
Y00PJ1YCTU and BUDC_KLETE> 

YCSSKFAAVGFHKTLTDELAALQITGVKTTCLCPNFVNTGFIKNPSTSLGPTLEPEEWNRL 
MHGILTEQKMIFIPSSIAFLTTLERILPERFLAVLKRKISVKFDAVIGYKMKAQ 
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FIGURE 20 

GACTAGTTCTCTTGGAGTCTGGGAGGAGGAAAGCGGAGCCGGCAGGGAGCGAACCAGGACTG 
GGGTGACGGCAGGGCAGGGGGCGCCTGGCCGGGGAGAAGCGCGGGGGCTGGAGCACCACCAA 
CTGGAGGGTCCGGAGTAGCGAGCGCCCCGAAGGAGGCCATCGGGGAGCCGGGAGGGGGGACT 
GCGAGAGGACCCCGGCGTCCGGGCTCCCGGTGCCAGCGCTATGAGGCCACTCCTCGTCCTGC 
TGCTCCTGGGCCTGGCGGCCGGCTCGCCCCCACTGGACGACAACAAGATCCCCAGCCTCTGC 
CCGGGGCACCCCGGCCTTCCAGGCACGCCGGGCCACCATGGCAGCCAGGGCTTGCCGGGCCG 
CGATGGCCGCGACGGCCGCGACGGCGCGCCCGGGGCTCCGGGAGAGAAAGGCGAGGGCGGGA 
GGCCGGGACTGCCGGGACCTCGAGGGGACCCCGGGCCGCGAGGAGAGGCGGGACCCGCGGGG 
CCCACCGGGCCTGCCGGGGAGTGCTCGGTGCCTCCGCGATCCGCCTTCAGCGCCAAGCGCTC 
CGAGAGCCGGGTGCCTCCGCCGTCTGACGCACCCTTGCCCTTCGACCGCGTGCTGGTGAACG 
AGCAGGGACATTACGACGCCGTCACCGGCAAGTTCACCTGCCAGGTGCCTGGGGTCTACTAC 
TTCGCCGTCCATGCCACCGTCTACCGGGCCAGCCTGCAGTTTGATCTGGTGAAGAATGGCGA 
ATCCATTGCCTCTTTCTTCCAGTTTTTCGGGGGGTGGCCCAAGCCAGCCTCGCTCTCGGGGG 
GGGCCATGGTGAGGCTGGAGCCTGAGGACCAAGTGTGGGTGCAGGTGGGTGTGGGTGACTAC 
ATTGGCATCTATGCCAGCATCAAGACAGACAGCACCTTCTCCGGATTTCTGGTGTACTCCGA 
CTGGCACAGCTCCCCAGTCTTTGCTTAGTGCCCACTGCAAAGTGAGCTCATGCTCTCACTCC 
TAGAAGGAGGGTGTGAGGCTGACAACCAGGTCATCCAGGAGGGCTGGCCCCCCTGGAATATT 
GTGAATGACTAGGGAGGTGGGGTAGAGCACTCTCCGTCCTGCTGCTGGCAAGGAATGGGAAC 
AGTGGCTGTCTGCGATCAGGTCTGGCAGCATGGGGCAGTGGCTGGATTTCTGCCCAAGACCA 
GAGGAGTGTGCTGTGCTGGCAAGTGTAAGTCCCCCAGTTGCTCTGGTCCAGGAGCCCACGGT 
GGGGTGCTCTCTTCCTGGTCCTCTGCTTCTCTGGATCCTCCCCACCCCCTCCTGCTCCTGGG 
GCCGGCCCTTTTCTCAGAGATCACTCAATAAACCTAAGAACCCTCATAAAAAAAAAAAAAAA 
AAAAAAAAAAAAA 



WO 99/28462 



- 21 / 39 

FIGURE- 21 



PCT/US98/25108 



xsubunit 1 of 1, 243 aa, 1 stop 

XMW: 25298, pi: 6. 44, NX (S/T) : 0 

<signal peptide> 

MRPLLVLLLLGLAAG 

<start of mature protein> 

SPPLDDNKIPSLCPGHPGLPGTPGHHGSQGLPGRDGRDGRDGAPGAPGEKGE 
<potential N-myristolation site> 

GGRPGLPGPRGDPGPRGEAGPAGPTGPAGECSVPPRSAFSAKRSESRVPPPSDAPLPFDRVL 

VNEQGHYDAVTGKFTCQVPGVYYFAVHATVYRASLQFDLVKNGESIASFFQFFGGWPKPASL 

SGGAMVRLEPEDQVWVQVGVGDYI 

<potential N-myristolation site> 

G I YAS I KTDS T FS G FLV YS DWHS S P VFA 
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FIGURE 22 

CTCTTTTGTCCACCAGCCCAGCCTGACTCCTGGAGATTGTGAATAGCTCCATCCAGCCTGAG 

AAACAAGCCGGGTGGCTGAGCCAGGCTGTGCACGGAGCACCTGACGGGCCCAACAGACCCAT 

GCTGCATCCAGAGACCTCCCCTGGCCGGGGGCATCTCCTGGCTGTGCTCCTGGCCCTCCTTG 

GCACCACCTGGGCAGAGGTGTGGCCACCCCAGCTGCAGGAGCAGGCTCCGATGGCCGGAGCC 

CTGAACAGGAAGGAGAGTTTCTTGCTCCTCTCCCTGCACAACCGCCTGCGCAGCTGGGTCCA 

GCCCCCTGCGGCTGACATGCGGAGGCTGGACTGGAGTGACAGCCTGGCCCAACTGGCTCAAG 

CCAGGGCAGCCCTCTGTGGAATCCCAACCCCGAGCCTGGCATCCGGCCTGTGGCGCACCCTG 

CAAGTGGGCTGGAACATGCAGCTGCTGCCCGCGGGCTTGGCGTCCTTTGTTGAAGTGGTCAG 

CCTATGGTTTGCAGAGGGGCAGCGGTACAGCCACGCGGCAGGAGAGTGTGCTCGCAACGCCA 

CCTGCACCCACTACACGCAGCTCGTGTGGGCCACCTCAAGCCAGCTGGGCTGTGGGCGGCAC 

CTGTGCTCTGCAGGCCAGACAGCGATAGAAGCCTTTGTCTGTGCCTACTCCCCCGGAGGCAA 

CTGGGAGGTCAACGGGAAGACAATCATCCCCTATAAGAAGGGTGCCTGGTGTTCGCTCTGCA 

CAGCCAGTGTCTCAGGCTGCTTCAAAGCCTGGGACCATGCAGGGGGGCTCTGTGAGGTCCCC 

AGGAATCCTTGTCGCATGAGCTGGCAGAACCATGGACGTCTCAACATCAGCACCTGCCACTG 

CCACTGTCCCCCTGGCTACACGGGCAGATACTGCCAAGTGAGGTGCAGCCTGCAGTGTGTGC 

ACGGCCGGTTCCGGGAGGAGGAGTGCTCGTGCGTCTGTGACATCGGCTACGGGGGAGCCCAG 

TGTGCCACCAAGGTGCATTTTCCCTTCCACACCTGTGACCTGAGGATCGACGGAGACTGCTT 

CATGGTGTCTTCAGAGGCAGACACCTATTACAGAGCCAGGATGAAATGTCAGAGGAAAGGCG 

GGGTGCTGGCCCAGATCAAGAGCCAGAAAGTGCAGGACATCCTCGCCTTCTATCTGGGCCGC 

CTGGAGACCACCAACGAGGTGACTGACAGTGACTTCGAGACCAGGAACTTCTGGATCGGGCT 

CACCTACAAGACCGCCAAGGACTCCTTCCGCTGGGCCACAGGGGAGCACCAGGCCTTCACCA 

GTTTTGCCTTTGGGCAGCCTGACAACCACGGGCTGGTGTGGCTGAGTGCTGCCATGGGGTTT 

GGCAACTGCGTGGAGCTGCAGGCTTCAGCTGCCTTCAACTGGAACGACCAGCGCTGCAAAAC 

CCGAAACCGTTACATCTGCCAGTTTGCCCAGGAGCACATCTCCCGGTGGGGCCCAGGGTCCT 

GAGGCCTGACCACATGGCTCCCTCGCCTGCCCTGGGAGCACCGGCTCTGCTTACCTGTCTGC 

CCACCTGTCTGGAACAAGGGCCAGGTTAAGACCACATGCCTCATGTCCAAAGAGGTCTCAGA 

CCTTGCACAATGCCAGAAGTTGGGCAGAGAGAGGCAGGGAGGCCAGTGAGGGCCAGGGAGTG 

AGTGTTAGAAGAAGCTGGGGCCCTTCGCCTGCTTTTGATTGGGAAGATGGGCTTCAATTAGA 

TGGCGAAGGAGAGGACACCGCCAGTGGTCCAAAAAGGCTGCTCTCTTCCACCTGGCCCAGAC 

CCTGTGGGGCAGCGGAGCTTCCCTGTGGCATGAACCCCACGGGGTATTAAATTATGAATCAG 

CTGAAAAAAAAAAAAA 
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FBGURE 23 



PCT/US98/25108 



xhomology to cysteine-rich secretory proteins> 
Xsignal peptide> 
MLHPETSPGRGHLLAVLLALLGTTWA 
xstart mature protein> 

EWPPQLQEQAPMAGALNRKESFLLLSLHNRLRSWVQPPAADMRRLDWSDSLAQLAQARAAL 
CGIPTPSLASGLWRTLQVGWNMQLLPAGLASFVEWSLWFAEGQRYSHAAGECAR 
xpotential N-glycosylation site> 

NATCTHYTQLWATSSQLGCGRHLCSAGQTAIEAFVCAYSPGGNWEVNGKTIIPYKKGAWCS 

LCTASVSGCFKAWDHAGGLCEVPRNPCRMSCQNHGRL 

Xpotential N-glycosylation site> 

NISTCH 

xEGF-like domain cysteine pattern signature> 

CHCPPGYTGRYCQVRCSLQCVHGRFREEECS 

XEGF-like domain cysteine pattern signature> 

CVCDIGYGGAQCATKVHFPFHTCDLRIDGDCFMVSSEADTYYRARMKCQRKGGVLAQIKSQK 
VQDILAFYLGRLETTNEVTDSDFETRNFWIGLTYKTAKDSFRWATGEHQAFTSFAFGQPDNH 
GLVWLSAAMGFGN 

xc-type lectin domain signature (CVELQASAAFNWNDQRCKTRNRYIC) > 
CVELQASAAFNWNDQRCKTRNRYICQFAQEHISRWGPGS 
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FIGURE 24 

CGGACGCGTGGGCTGGGCGCTGCAAAGCGTGTCCCGCCGGGTCCCCGAGCGTCCCGCGCCCT 
CGCCCCGCCATGCTCCTGCTGCTGGGGCTGTGCCTGGGGCTGTCCCTGTGTGTGGGGTCGCA 
GGAAGAGGCGCAGAGCTGGGGCCACTCTTCGGAGCAGGATGGACTCAGGGTCCCGAGGCAAG 
TCAGACTGTTGCAGAGGCTGAAAACCAAACCTTTGATGACAGAATTCTCAGTGAAGTCTACC 
ATCATTTCCCGTTATGCCTTCACTACGGTTTCCTGCAGAATGCTGAACAGAGCTTCTGAAGA 
CCAGGACATTGAGTTCCAGATGCAGATTCCAGCTGCAGCTTTCATCACCAACTTCACTATGC 
TTATTGGAGACAAGGTGTATCAGGGCGAAATTACAGAGAGAGAAAAGAAGAGTGGTGATAGG 
GTAAAAGAGAAAAGGAATAAAACCACAGAAGAAAATGGAGAGAAGGGGACTGAAATATTCAG 
AGCTTCTGCAGTGATTCCCAGCAAGGACAAAGCCGCCTTTTTCCTGAGTTATGAGGAGCTTC 
TGCAGAGGCGCCTGGGCAAGTACGAGCACAGCATCAGCGTGCGGCCCCAGCAGCTGTCCGGG 
AGGCTGAGCGTGGACGTGAATATCCTGGAGAGCGCGGGCATCGCATCCCTGGAGGTGCTGCC 
GCTTCACAACAGCAGGCAGAGGGGCAGTGGGCGCGGGGAAGATGATTCTGGGCCTCCCCCAT 
CTACTGTCATTAACCAAAATGAAACATTTGCCAACATAATTTTTAAACCTACTGTAGTACAA 
CAAGCCAGGATTGCCCAGAATGGAATTTTGGGAGACTTTATCATTAGATATGACGTCAATAG 
AGAACAGAGCATTGGGGACATCCAGGTTCTAAATGGCTATTTTGTGCACTACTTTGCTCCTA 
AAGACCTTCCTCCTTTACCCAAGAATGTGGTATTCGTGCTTGACAGCAGTGCTTCTATGGTG 
GGAACCAAACTCCGGCAGACCAAGGATGCCCTCTTCACAATTCTCCATGACCTCCGACCCCA 
GGACCGTTTCAGTATCATTGGATTTTCCAACCGGATCAAAGTATGGAAGGACCACTTGATAT 
CAGTCACTCCAGACAGCATCAGGGATGGGAAAGTGTACATTCACCATATGTCACCCACTGGA 
GGCACAGACATCAACGGGGCCCTGCAGAGGGCCATCAGGCTCCTCAACAAGTACGTGGCCCA 
CAGTGGCATTGGAGACCGGAGCGTGTCCCTCATCGTCTTCCTGACGGATGGGAAGCCCACGG 
TCGGGGAGACGCACACCCTCAAGATCCTCAACAACACCCGAGAGGCCGCCCGAGGCCAAGTC 
TGCATCTTCACCATTGGCATCGGCAACGACGTGGACTTCAGGCTGCTGGAGAAACTGTCGCT 
GGAGAACTGTGGCCTCACACGGCGCGTGCACGAGGAGGAGGACGCAGGCTCGCAGCTCATCG 
GGTTCTACGATGAAATCAGGACCCCGGTCCTCTCTGACATCCGCATCGATTATCCCCCCAGC 
TCAGTGGTGCAGGCCACCAAGACCCTGTTCCCCAACTACTTCAACGGCTCGGAGATCATCAT 
TGCGGGGAAGCTGGTGGACAGGAAGCTGGATCACCTGCACGTGGAGGTCACCGCCAGCAACA 
GTAAGAAATTCATCATCCTGAAGACAGATGTGCCTGTGCGGCCTCAGAAGGCAGGGAAAGAT 
GTCACAGGAAGCCCCAGGCCTGGAGGCGATGGAGAGGGGGACACCAACCACATCGAGCGTCT 
CTGGAGCTACCTCACCACAAAGGAGCTGCTGAGCTCCTGGCTGCAAAGTGACGATGAACCGG 
AGAAGGAGCGGCTGCGGCAGCGGGCCCAGGCCCTGGCTGTGAGCTACCGCTTCCTCACTCCC 
TTCACCTCCATGAAGCTGAGGGGGCCGGTCCCACGCATGGATGGCCTGGAGGAGGCCCACGG 
CATGTCGGCTGCCATGGGACCCGAACCGGTGGTGCAGAGCGTGCGAGGAGCTGGCACGCAGC 
CAGGACCTTTGCTCAAGAAGCCAAACTCCGTCAAAAAAAAACAAAACAAAACAAAAAAAAGA 
CATGGGAGAGATGGTGTTTTTCCTCTCCACCACCTGGGGATACGATGAGAAGATGGCCACCT 
GCAAGCCAGGAAGACGGCCCTCACCAGACACCATGTCTGCTGGCACCTTGATCTTGGACCTC 
CCAGCCTCCAGAACTGTGAGAAATAAATGTGTTTTGTTTAAGCTAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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F8GURE 25 



PCI7US98/25108 



xhomology to inter-alpha-trypsin inhibitor heavy chain-related 

proteins> 

xsignal peptide> 

MLLLLGLCLGLSLC 

xstart mature protein> 

VGSQEEAQSWGHSSEQDGLRVPRQVRLLQRLKTKPLMTEFSVKSTIISRYAFTTVSCRMLNR 

ASEDQDIEFQMQIPAAAFIT 

Xpotential N-glycosylation site> 

NFTML I GDKVYQGE I TEREKKSGDRVKEKR 

xpotential N-glycosylation site> 

NKTTEENGEKGTE I FRASAVI PSKDKAAFFLS YEELLQRRLGKYEHS I S VRPQQLSGRLSVD 

VNILESAGIASLEVLPLHNSRQRGSGRGEDDSGPPPSTVINQ 

xpotential N-glycosylation site> 

NETFANIIFKPTWQQARIAQNGILGDFIIRYDVNREQSIGDIQVLNGYFVHYFAPKDLPPL 
PKNWFVLDSSASMVGTKLRQTKDALFTILHDLRPQDRFSIIGFSNRIKVWKDHLISVTPDS 

IRDGKVYIHHMSPTGGTDINGALQRAIRLLNKYVAHSGIGDRSVSLIVFLTDGKPTVGETHT 
LKIL 

Xpotential N-glycosylation site> 

NNTREAARGQVCIFTIGIGNDVDFRLLEKLSLENCGLTRRVHEEEDAGSQLIGFYDEIRTPL 

LSDIRIDYPPSSWQATKTLFPNYF 

xpotential N-glycosylation site> 

NGSEI I IAGKLVDRKLDHLHVEVTASNSKKFIILKTDVPVRPQKAGKDVTGSPRPGGDGEGD 

TNHIERLWSYLTTKELLSSWLQSDDEPEKERLRQRAQALAVSYRFLTPFTSMKLRGPVPRMD 

GLEEAHGMSAAMGPEPWQSVRGAGTQPGPLLKKPNSVKKKQ 

Xpotential N-glycosylation site> 

NKTKKRHGRDGVFPLHHLGIR 
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FIGURE 26 

CGGACGCGTGGGGTGCCCGACATGGCGAGTGTAGTGCTGCCGAGCGGATCCCAGTGTGCGGC 
GGCAGCGGCGGCGGCGGCGCCTCCCGGGCTCCGGCTTCTGCTGTTGCTCTTCTCCGCCGCGG 
CACTGATCCCCACAGGTGATGGGCAGAATCTGTTTACGAAAGACGTGACAGTGATCGAGGGA 
GAGGTTGCGACCATCAGTTGCCAAGTCAATAAGAGTGACGACTCTGTGATTCAGCTACTGAA 
TCCCAACAGGCAGACCATTTATTTCAGGGACTTCAGGCCTTTGAAGGACAGCAGGTTTCAGT 
TGCTGAATTTTTCTAGCAGTGAACTCAAAGTATCATTGACAAACGTCTCAATTTCTGATGAA 
GGAAGATACTTTTGCCAGCTCTATACCGATCCCCCACAGGAAAGTTACACCACCATCACAGT 
CCTGGTCCCACCACGTAATCTGATGATCGATATCCAGAAAGACACTGCGGTGGAAGGTGAGG 
AGATTGAAGTCAACTGCACTGCTATGGCCAGCAAGCCAGCCACGACTATCAGGTGGTTCAAA 
GGGAACACAGAGCTAAAAGGCAAATCGGAGGTGGAAGAGTGGTCAGACATGTACACTGTGAC 
CAGTCAGCTGATGCTGAAGGTGCACAAGGAGGACGATGGGGTCCCAGTGATCTGCCAGGTGG 
AGCACCCTGCGGTCACTGGAAACCTGCAGACCCAGCGGTATCTAGAAGTACAGTATAAGCCT 
CAAGTGCACATTCAGATGACTTATCCTCTACAAGGCTTAACCCGGGAAGGGGACGCGCTTGA 
GTTAACATGTGAAGCCATCGGGAAGCCCCAGCCTGTGATGGTAACTTGGGTGAGAGTCGATG 
ATGAAATGCCTCAACACGCCGTACTGTCTGGGCCCAACCTGTTCATCAATAACCTAAACAAA 
ACAGATAATGGTACATACCGCTGTGAAGCTTCAAACATAGTGGGGAAAGCTCACTCGGATTA 
TATGCTGTATGTATACGATCCCCCCACAACTATCCCTCCTCCCACAACAACCACCACCACCA 
CCACCACCACCACCACCACCATCCTTACCATCATCACAGATTCCCGAGCAGGTGAAGAAGGC 
TCGATCAGGGCAGTGGATCATGCCGTGATCGGTGGCGTCGTGGCGGTGGTGGTGTTCGCCAT 
GCTGTGCTTGCTCATCATTCTGGGGCGCTATTTTGCCAGACATAAAGGTACATACTTCACTC 
ATGAAGCCAAAGGAGCCGATGACGCAGCAGACGCAGACACAGCTATAATCAATGCAGAAGGA 
GGACAGAACAACTCCGAAGAAAAGAAAGAGTACTTCATCTAGATCAGCCTTTTTGTTTCAAT 
GAGGTGTCCAACTGGCCCTATTTAGATGATAAAGAGACAGTGATATTGG 
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■ FIGURE 27 

xsignal peptide> 

MASWLPSGSQCAAAAAAAAPPGLRLLLLLFSAAAL 
Xstart mature protein> 

IPTGDGQNLFTKDVTVIEGEVATI 

xig repeats in extracellular domain> 

SCQV 

xpotential N-glycosylation site> 
NKSDDSVIQLLNPNRQTIYFRDFRPLKDSRFQLL 
Xpotential N-glycosylation site> 
NFSSSELKVSLT 

Xpotential N-glycosylation site> 

NVSISDEGRYFCQLYTDPPQESYTTITVLVPPRNLMIDIQKDTAVEGEEIEV 
Xpotential N-glycosylation site> 

NCTAMASKPATTIRWFKGNTELKGKSEVEEWSDMYTVTSQLMLKVHKEDDGVPVICQVEHPA 

VTGNLQTQRYLEVQYKPQVHIQMTYPLQGLTREGDALELTCEAIGKPQPVMVTWVRVDDEMP 
QHAVL S G PNL F I NNL 

Xpotential N-glycosylation site> 
NKTD 

xpotential N-glycosylation site> 

NGTYRCEASNIVGKAHSDYMLYVYDPPTTIPPPTTTTTTTTTTTTTILTIITDSRAGEEG 
SIRAVDH 

Xpotential transmembrane domain> 

AVI GG WAVWFAMLCLL 1 1 L 

xend potential transmembrane domain> 

GRYFARHKGTYFTHEAKGADDAADADTAIINAEGGQNNSEEKKEYFI 
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FIGURE 28 

GGGGCGGGTGGACGCGGACTCGAACGCAGTTGCTTCGGGACCCAGGACCCCCTCGGGCCCGA 

CCCGCCAGGAAAGACTGAGGCCGCGGCCTGCCCCGCCCGGCTCCCTGCGCCGCCGCCGCCTC 

CCGGGACAGAAGATGTGCTCCAGGGTCCCTCTGCTGCTGCCGCTGCTCCTGCTACTGGCCCT 

GGGGCCTGGGGTGCAGGGCTGCCCATCCGGCTGCCAGTGCAGCCAGCCACAGACAGTCTTCT 

GCACTGCCCGCCAGGGGACCACGGTGCCCCGAGACGTGCCACCCGACACGGTGGGGCTGTAC 

GTCTTTGAGAACGGCATCACCATGCTCGACGCAAGCAGCTTTGCCGGCCTGCCGGGCCTGCA 

GCTCCTGGACCTGTCACAGAACCAGATCGCCAGCCTGCGCCTGCCCCGCCTGCTGCTGCTGG 

ACCTCAGCCACAACAGCCTCCTGGCCCTGGAGCCCGGCATCCTGGACACTGCCAACGTGGAG 

GCGCTGCGGCTGGCTGGTCTGGGGCTGCAGCAGCTGGACGAGGGGCTCTTCAGCCGCTTGCG 

CAACCTCCACGACCTGGATGTGTCCGACAACCAGCTGGAGCGAGTGCCACCTGTGATCCGAG 

GCCTCCGGGGCC.TGACGCGCCTGCGGCTGGCCGGCAACACCCGCATTGCCCAGCTGCGGCCC 

GAGGACCTGGCCGGCCTGGCTGCCCTGCAGGAGCTGGATGTGAGCAACCTAAGCCTGCAGGC 

CCTGCCTGGCGACCTCTCGGGCCTCTTCCCCCGCGTGCGGCTGCTGGCAGCTGCCCGCAACC 

CCTTCAACTGCGTGTGCCCCCTGAGCTGGTTTGGCCCCTGGGTGCGCGAGAGCCACGTCACA 

CTGGCCAGCCCTGAGGAGACGCGCTGCCACTTCCCGCCCAAGAACGCTGGCCGGCTGCTCCT 

GGAGCTTGACTACGCCGACTTTGGCTGCCCAGCCACCACCACCACAGCCACAGTGCCCACCA 

CGAGGCCCGTGGTGCGGGAGCCCACAGCCTTGTCTTCTAGCTTGGCTCCTACCTGGCTTAGC 

CCCAGAGCGCCGGCCACTGAGGCCCCCAGCCCGCCCTCCACTGCCCCACCGACTGTAGGGCC 

TGTCCCCCAGCCCCAGGACTGCCCACCGTCCACCTGCCTCAATGGGGGCACATGCCACCTGG 

GGACACGGCACCACCTGGCGTGCTTGTGCCCCGAAGGCTTCACGGGCCTGTACTGTGAGAGC 

CAGATGGGGCAGGGGACACGGCCCAGCCCTACACCAGTCACGCCGAGGCCACCACGGTCCCT 

GACCCTGGGCATCGAGCCGGTGAGCCCCACCTCCCTGCGCGTGGGGCTGCAGCGCTACCTCC 

AGGGGAGCTCCGTGCAGCTCAGGAGCCTCCGTCTCACCTATCGCAACCTATCGGGCCCTGAT 

AAGCGGCTGGTGACGCTGCGACTGCCTGCCTCGCTCGCTGAGTACACGGTCACCCAGCTGCG 

GCCCAACGCCACTTACTCCGTCTGTGTCATGCCTTTGGGGCCCGGGCGGGTGCCGGAGGGCG 

AGGAGGCCTGCGGGGAGGCCCATACACCCCCAGCCGTCCACTCCAACCACGCCCCAGTCACC 

CAGGCCCGCGAGGGCAACCTGCCGCTCCTCATTGCGCCCGCCCTGGCCGCGGTGCTCCTGGC 

CGCGCTGGCTGCGGTGGGGGCAGCCTACTGTGTGCGGCGGGGGCGGGCCATGGCAGCAGCGG 

CTCAGGACAAAGGGCAGGTGGGGCCAGGGGCTGGGCCCCTGGAACTGGAGGGAGTGAAGGTC 

CCCTTGGAGCCAGGCCCGAAGGCAACAGAGGGCGGTGGAGAGGCCCTGCCCAGCGGGTCTGA 

GTGTGAGGTGCCACTCATGGGCTTCCCAGGGCCTGGCCTCCAGTCACCCCTCCACGCAAAGC 

CCTACATCTAAGCCAGAGAGAGACAGGGCAGCTGGGGCCGGGCTCTCAGCCAGTGAGATGGC 

CAGCCCCCTCCTGCTGCCACACCACGTAAGTTCTCAGTCCCAACCTCGGGGATGTGTGCAGA 

CAGGGCTGTGTGACCACAGCTGGGCCCTGTTCCCTCTGGACCTCGGTCTCCTCATCTGTGAG 

ATGCTGTGGCCCAGCTGACGAGCCCTAACGTCCCCAGAACCGAGTGCCTATGAGGACAGTGT 

CCGCCCTGCCCTCCGCAACGTGCAGTCCCTGGGCACGGCGGGCCCTGCCATGTGCTGGTAAC 

GCATGCCTGGGCCCTGCTGGGCTCTCCCACTCCAGGCGGACCCTGGGGGCCAGTGAAGGAAG 

CTCCCGGAAAGAGCAGAGGGAGAGCGGGTAGGCGGCTGTGTGACTCTAGTCTTGGCCCCAGG 

AAGCGAAGGAACAAAAGAAACTGGAAAGGAAGATGCTTTAGGAACATGTTTTGCTTTTTTAA 

AATATATATATATTTATAAGAGATCCTTTCCCATTTATTCTGGGAAGATGTTTTTCAAACTC 

AGAGACAAGGACTTTGGTTTTTGTAAGACAAACGATGATATGAAGGCCTTTTGTAAGAAAAA 
ATAAAAAAAAAAA 
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FIGURE 29 
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Xsignal peptide> 
MCSRVPLLLPLLLLLALGPGVQ 
xstart mature protein> 
G 

xhomology to ALS_HUMAN and other leucine-repeat rich proteins 
in extracellular domain> 

CPSGCQCSQPQTVFCTARQGTTVPRDVPPDTVGLYVFENGITMLDASSFAGLPGLQLLDLSQ 
NQIASLRLPRLLLLDLSHNSLLALEPGILDTANVEALRLAGLGLQQLDEGLFSRLRNLHDLD 
VSDNQLERVPPVIRGLRGLTRLRLAGNTRIAQLRPEDLAGLAALQELDVS 
xpotential N-glycosylation site> 

NLS.LQAL P G DLS GL FPRLRL LAAARNP FNC VC PLS WFGPWVRE S HVTLAS PEE TRCHFP PKN 

AGRLLLELDYADFGCPATTTTATVPTTRPWREPTALSSSLAPTWLSPTAPATEAPSPPSTA 

PPTVGPVPQPQDCPPSTCLNGGTCHLGTRHHLA 

XEGF-like domain cysteine pattern signature> 

CLCPEGFTGLYCESQMGQGTRPSPTPVTPRPPRSLTLGIEPVSPTSLRVGLQRYLQGSSVQL 
RSLRLTYR 

Xpotential N-glycosylation site> 
MLS.GPDKRLVTLRLPASLAEYTVTQLRP 
Xpotential N-glycosylation site> 

NAIYSVCVMPLGPGRVPEGEEACGEAHTPPAVHSNHAPVTQAREGNLPLLIAP 

Xpotential transmembrane domain> 

ALAAVLLAALAAVGAAYCV 

Xend transmembrane domain> 

RRGRAMAAAAQDKGQVGPGAGPLELEGVKVPLEPGPKATEGGGEALPSGSECEVPLMGFPGP 
GLQSPLHAKPYI 
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FIGURE 30 

GGCACTAGGACAACCTTCTTCCCTTCTGCACCACTGCCCGTACCCTTACCCGCCCCGCCACC 
TCCTTGCTACCCCACTCTTGAAACCACAGCTGTTGGCAGGGTCCCCAGCTCATGCCAGCCTC 
ATCTCCTTTCTTGCTAGCCCCCAAAGGGCCTCCAGGCAACATGGGGGGCCCAGTCAGAGAGC 
CGGCACTCTCAGTTGCCCTCTGGTTGAGTTGGGGGGCAGCTCTGGGGGCCGTGGCTTGTGCC 
ATGGCTCTGCTGACCCAACAAACAGAGCTGCAGAGCCTCAGGAGAGAGGTGAGCCGGCTGCA 
GGGGACAGGAGGCCCCTCCCAGAATGGGGAAGGGTATCCCTGGCAGAGTCTCCCGGAGCAGA 
GTTCCGATGCCCTGGAAGCCTGGGAGAATGGGGAGAGATCCCGGAAAAGGAGAGCAGTGCTC 
ACCCAAAAACAGAAGAAGCAGCACTCTGTCCTGCACCTGGTTCCCATTAACGCCACCTCCAA 
GGATGACTCCGATGTGACAGAGGTGATGTGGCAACCAGCTCTTAGGCGTGGGAGAGGCCTAC 
AGGCCCAAGGATATGGTGTCCGAATCCAGGATGCTGGAGTTTATCTGCTGTATAGCCAGGTC 
CTGTTTCAAGACGTGACTTTCACCATGGGTCAGGTGGTGTCTCGAGAAGGCCAAGGAAGGCA 
GGAGACTCTATTCCGATGTATAAGAAGTATGCCCTCCCACCCGGACCGGGCCTACAACAGCT 
GCTATAGCGCAGGTGTCTTCCATTTACACCAAGGGGATATTCTGAGTGTCATAATTCCCCGG 
GCAAGGGCGAAACTTAACCTCTCTCCACATGGAACCTTCCTGGGGTTTGTGAAACTGTGATT 
GTGTTATAAAAAGTGGCTCCCAGCTTGGAAGACCAGGGTGGGTACATACTGGAGACAGCCAA 
GAGCTGAGTATATAAAGGAGAGGGAATGTGCAGGAACAGAGGCATCTTCCTGGGTTTGGCTC 
CCCGTTCCTCACTTTTCCCTTTTCATTCCCACCCCCTAGACTTTGATTTTACGGATATCTTG 
CTTCTGTTCCCCATGGAGCTCCG 
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FIGURE 31 



PCT/US98/251Q8 



<MW: 27433, pi: 9.85, NX(S/T): 2 

MPASSPFLLAPKGPPGNMGGPVREPALSVALWLSWGAALGAVACAMALLTQQTELQSLRREV 
SRLQGTGGPSQNGEGYPWQSLPEQSSDALEAWENGERSRKRRAVLTQKQKKQHSVLHLVPIN 
ATSKDDSDVTEVMWQPALRRGRGLQAQGYGVRIQDAGVYLLYSQVLFQDVTFTMGQWSREG 
QGRQETLFRCIRSMPSHPDRAYNSCYSAGVFHLHQGDILSVI I PRARAKLNLSPHGTFLGFVKL 



WO 99/28462 



32 / 39 



FIGURE 32 



PCT/US98/25108 
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FIGURE 33 
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FIGURE 34 

CACTTTCTCCCTCTCTTCCTTTACTTTCGAGAAACCGCGCTTCCGCTTCTGGTCGCAGAGAC 

CTCGGAGACCGCGCCGGGGAGACGGAGGTGCTGTGGGTGGGGGGGACCTGTGGCTGCTCGTA 

CCGCCCCCCACCCTCCTCTTCTGCACTGCCGTCCTCCGGAAGACCTTTTCCCCTGCTCTGTT 

TCCTTCACCGAGTCTGTGCATCGCCCCGGACCTGGCCGGGAGGAGGCTTGGCCGGCGGGAGA 

TGCTCTAGGGGCGGCGCGGGAGGAGCGGCCGGCGGGACGGAGGGCCCGGCAGGAAGATGGGC 

TCCCGTGGACAGGGACTCTTGCTGGCGTACTGCCTGCTCCTTGCCTTTGCCTCTGGCCTGGT 

CCTGAGTCGTGTGCCCCATGTCCAGGGGGAACAGCAGGAGTGGGAGGGGACTGAGGAGCTGC 

CGTCGCCTCCGGACCATGCCGAGAGGGCTGAAGAACAACATGAAAAATACAGGCCCAGTCAG 

GACCAGGGGCTCCCTGCTTCCCGGTGCTTGCGCTGCTGTGACCCCGGTACCTCCATGTACCC 

GGCGACCGCCGTGCCCCAGATCAACATCACTATCTTGAAAGGGGAGAAGGGTGACCGCGGAG 

ATCGAGGCCTCCAAGGGAAATATGGCAAAACAGGCTCAGCAGGGGCCAGGGGCCACACTGGA 

CCCAAAGGGCAGAAGGGCTCCATGGGGGCCCCTGGGGAGCGGTGCAAGAGCCACTACGCCGC 

CTTTTCGGTGGGCCGGAAGAAGCCCATGCACAGCAACCACTACTACCAGACGGTGATCTTCG 

ACACGGAGTTCGTGAACCTCTACGACCACTTCAACATGTTCACCGGCAAGTTCTACTGCTAC 

GTGCCCGGCCTCTACTTCTTCAGCCTCAACGTGCACACCTGGAACCAGAAGGAGACCTACCT 

GCACATCATGAAGAACGAGGAGGAGGTGGTGATCTTGTTCGCGCAGGTGGGCGACCGCAGCA 

TCATGCAAAGCCAGAGCCTGATGCTGGAGCTGCGAGAGCAGGACCAGGTGTGGGTACGCCTC 

TACAAGGGCGAACGTGAGAACGCCATCTTCAGCGAGGAGCTGGACACCTACATCACCTTCAG 

TGGCTACCTGGTCAAGCACGCCACCGAGCCCTAGCTGGCCGGCCACCTCCTTTCCTCTCGCC 

ACCTTCCACCCCTGCGCTGTGCTGACCCCACCGCCTCTTCCCCGATCCCTGGACTCCGACTC 

CCTGGCTTTGGCATTCAGTGAGACGCCCTGCACACACAGAAAGCCAAAGCGATCGGTGCTCC 

CAGATCCCGCAGCCTCTGGAGAGAGCTGACGGCAGATGAAATCACCAGGGCGGGGCACCCGC 

GAGAACCCTCTGGGACCTTCCGCGGCCCTCTCTGCACACATCCTCAAGTGACCCCGCACGGC 

GAGACGCGGGTGGCGGCAGGGCGTCCCAGGGTGCGGCACCGCGGCTCCAGTCCTTGGAAATA 

ATTAGGCAAATTCTAAAGGTCTCAAAAGGAGCAAAGTAAACCGTGGAGGACAAAGAAAAGGG 

TTGTTATTTTTGTCTTTCCAGCCAGCCTGCTGGCTCCCAAGAGAGAGGCCTTTTCAGTTGAG 

ACTCTGCTTAAGAGAAGATCCAAAGTTAAAGCTCTGGGGTCAGGGGAGGGGCCGGGGGCAGG 

AAACTACCTCTGGCTTAATTCTTTTAAGCCACGTAGGAACTTTCTTGAGGGATAGGTGGACC 

CTGACATCCCTGTGGCCTTGCCCAAGGGCTCTGCTGGTCTTTCTGAGTCACAGCTGCGAGGT 

GATGGGGGCTGGGGCCCCAGGCGTCAGCCTCCCAGAGGGACAGCTGAGCCCCCTGCCTTGGC 

TCCAGGTTGGTAGAAGCAGCCGAAGGGCTCCTGACAGTGGCCAGGGACCCCTGGGTCCCCCA 

GGCCTGCAGATGTTTCTATGAGGGGCAGAGCTCCTTGGTACATCCATGTGTGGCTCTGCTCC 

ACCCCTGTGCCACCCCAGAGCCCTGGGGGGTGGTCTCCATGCCTGCCACCCTGGCATCGGCT 

TTCTGTGCCGCCTCCCACACAAATCAGCCCCAGAAGGCCCCGGGGCCTTGGCTTCTGTTTTT 

TATAAAACACCTCAAGCAGCACTGCAGTCTCCCATCTCCTCGTGGGCTAAGCATCACCGCTT 

CCACGTGTGTTGTGTTGGTTGGCAGCAAGGCTGATCCAGACCCCTTCTGCCCCCACTGCCCT 

CATCCAGGCCTCTGACCAGTAGCCTGAGAGGGGCTTTTTCTAGGCTTCAGAGCAGGGGAGAG 

CTGGAAGGGGCTAGAAAGCTCCCGCTTGTCTGTTTCTCAGGCTCCTGTGAGCCTCAGTCCTG 

AGACCAGAGTCAAGAGGAAGTACACGTCCCAATCACCCGTGTCAGGATTCACTCTCAGGAGC 

TGGGTGGCAGGAGAGGCAATAGCCCCTGTGGCAATTGCAGGACCAGCTGGAGCAGGGTTGCG 

GTGTCTCCACGGTGCTCTCGCCCTGCCCATGGCCACCCCAGACTCTGATCTCCAGGAACCCC 

ATAGCCCCTCTCCACCTCACCCCATGTTGATGCCCAGGGTCACTCTTGCTACCCGCTGGGCC 

CCCAAACCCCCGCTGCCTCTCTTCCTTCCCCCCATCCCCCACCTGGTTTTGACTAATCCTGC 

TTCCCTCTCTGGGCCTGGCTGCCGGGATCTGGGGTCCCTAAGTCCCTCTCTTTAAAGAACTT 

CTGCGGGTCAGACTCTGAAGCCGAGTTGCTGTGGGCGTGCCCGGAAGCAGAGCGCCACACTC 

GCTGCTTAAGCTCCCCCAGCTCTTTGCAGAAAACATTAAACTCAGAATTGTGTTTTCAA 



WO 99/28462 



. 35/39 

FIGURE 35 



PCMJS98/25M8 



xsubunit 1 of 1, 281 aa, 0 stop 
><MW: 31743, pi: 6.83, NX(S/T): 1 

xsignal peptide> 
MGSRGQGLLLAYCLLLAFASGLVLS 
xstart mature protein> 

RVPHVQGEQQEWEGTEELPSPPDHAERAEEQHEKYRPSQDQGLPASRCLRCCDPGTSMYP 
ATAVPQI 

xpotential N-glycosylation site> 
NITILK 

xhomology to ACR3_HUMAN 30 kd adipocyte complement -related 
protein precursor from 99-end> 

GEKGDRGDRGLQGKYGKTGSAGARGHTGPKGQKGSMGAPGERCKSHYAAFSVGRKKPMHSNH 
YYQTVIFDTEFWLYDHFNMFTGKFYCYVPGLYFFSLNVHTWNQKETYLHIMKNEEEVVILF 
AQVGDRSIMQSQSLMLELREQDQVWVRLYKGERENAIFSEELDTYITFSGYLVKHATEP 
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FIGURE 36 

GCGGAGCATCCGCTGCGGTCCTCGCCGAGACCCCCGCGCGGATTCGCCGGTCCTTCCCGCGG 

GCGCGACAGAGCTGTCCTCGCACCTGGATGGCAGCAGGGGCGCCGGGGTCCTCTCGACGCCA 

GAGAGAAATCTCATCATCTGTGCAGCCTTCTTAAAGCAAACTAAGACCAGAGGGAGGATTAT 

CCTTGACCTTTGAAGACCAAAACTAAACTGAAATTTAAAATGTTCTTCGGGGGAGAAGGGAG 

CTTGACTTACACTTTGGTAATAATTTGCTTCCTGACACTAAGGCTGTCTGCTAGTCAGAATT 

GCCTCAAAAAGAGTCTAGAAGATGTTGTCATTGACATCCAGT.CATCTCTTTCTAAGGGAATC 

AGAGGCAATGAGCCCGTATATACTTCAACTCAAGAAGACTGCATTAATTCTTGCTGTTCAAC 

AAAAAACATATCAGGGGACAAAGCATGTAACTTGATGATCTTCGACACTCGAAAAACAGCTA 

GACAACCCAACTGCTACCTATTTTTCTGTCCCAACGAGGAAGCCTGTCCATTGAAACCAGCA 

AAAGGACTTATGAGTTACAGGATAATTACAGATTTTCCATCTTTGACCAGAAATTTGCCAAG 

CCAAGAGTTACCCCAGGAAGATTCTCTCTTACATGGCCAATTTTCACAAGCAGTCACTCCCC 

TAGCCCATCATCACACAGATTATTCAAAGCCCACCGATATCTCATGGAGAGACACACTTTCT 

CAGAAGTTTGGATCCTCAGATCACCTGGAGAAACTATTTAAGATGGATGAAGCAAGTGCCCA 

GCTCCTTGCTTATAAGGAAAAAGGCCATTCTCAGAGTTCACAATTTTCCTCTGATCAAGAAA 

TAGCTCATCTGCTGCCTGAAAATGTGAGTGCGCTCCCAGCTACGGTGGCAGTTGCTTCTCCA 

CATACCACCTCGGCTACTCCAAAGCCCGCCACCCTTCTACCCACCAATGCTTCAGTGACACC 

TTCTGGGACTTCCCAGCCACAGCTGGCCACCACAGCTCCACCTGTAACCACTGTCACTTCTC 

AGCCTCCCACGACCCTCATTTCTACAGTTTTTACACGGGCTGCGGCTACACTCCAAGCAATG 

GCTACAACAGCAGTTCTGACTACCACCTTTCAGGCACCTACGGACTCGAAAGGCAGCTTAGA 

AACCATACCGTTTACAGAAATCTCCAACTTAACTTTGAACACAGGGAATGTGTATAACCCTA 

CTGCACTTTCTATGTCAAATGTGGAGTCTTCCACTATGAATAAAACTGCTTCCTGGGAAGGT 

AGGGAGGCCAGTCCAGGCAGTTCCTCCCAGGGCAGTGTTCCAGAAAATCAGTACGGCCTTCC 

ATTTGAAAAATGGCTTCTTATCGGGTCCCTGCTCTTTGGTGTCCTGTTCCTGGTGATAGGCC 

TCGTCCTCCTGGGTAGAATCCTTTCGGAATCACTCCGCAGGAAACGTTACTCAAGACTGGAT 

TATTTGATCAATGGGATCTATGTGGACATCTAAGGATGGAACTCGGTGTCTCTTAATTCATT 

TAGTAACCAGAAGCCCAAATGCAATGAGTTTCTGCTGACTTGCTAGTCTTAGCAGGAGGTTG 

TATTTTGAAGACAGGAAAATGCCCCCTTCTGCTTTCCTTTTTTTTTTTGGAGACAGAGTCTT 

GCTCTGTTGCCCAGGCTGGAGTGCAGTAGCACGATCTCGGCTCTCACCGCAACCTCCGTCTC 

CTGGGTTCAAGCGATTCTCCTGCCTCAGCCTCCTAAGTATCTGGGATTACAGGCATGTGCCA 

CCACACCTGGGTGATTTTTGTATTTTTAGTAGAGACGGGGTTTCACCATGTTGGTCAGGCTG 

GTCTCAAACTCCTGACCTAGTGATCCACCCTCCTCGGCCTCCCAAAGTGCTGGGATTACAGG 

CATGAGCCACCACAGCTGGCCCCCTTCTGTTTTATGTTTGGTTTTTGAGAAGGAATGAAGTG 

GGAACCAAATTAGGTAATTTTGGGTAATCTGTCTCTAAAATATTAGCTAAAAACAAAGCTCT 

ATGTAAAGTAATAAAGTATAATTGCCATATAAATTTCAAAATTCAACTGGCTTTTATGCAAA 

GAAACAGGTTAGGACATCTAGGTTCCAATTCATTCACATTCTTGGTTCCAGATAAAATCAAC 

TGTTTATATCAATTTCTAATGGATTTGCTTTTCTTTTTATATGGATTCCTTTAAAACTTATT 

CCAGATGTAGTTCCTTCCAATTAAATATTTGAATAAATCTTTTGTTACTCAA 
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HGURE 3? 

></usr/seqdb2/sst/DNA/Dnaseqs.min/ss.DNA45410 
xsubunit 1 of 1, 431 aa, 1 stop 
><MW: 46810, pi: 6.45, NX(S/T): 6 

MFFGGEGSLTYTLVIICFLTLRLSASQNCLKKSLEDWIDIQSSLSKGIRGNEPVYTSTQED 
CINSCCSTKNISGDKACNLMIFDTRKTARQPNCYLFFCPNEEACPLKPAKGLMSYRIITDFP 
SLTRNLPSQELPQEDSLLHGQFSQAVTPLAHHHTDYSKPTDISWRDTLSQKFGSSDHLEKLF 
KMDEASAQLLAYKEKGHSQSSQFSSDQEIAHLLPENVSALPATVAVASPHTTSATPKPATLL 
PTNASVTPSGTSQPQLATTAPPVTTVTSQPPTTLISTVFTRAAATLQAMATTAVLTTTFQAP 
TDSKGSLETIPFTEISNLTLNTGNVYNPTALSMSNVESSTMNKTASWEGREASPGSSSQGSV 
PENQYGLPFEKWLLIGSLLFGVLFLVIGLVLLGRILSESLRRKRYSRLDYLINGIYVDI 
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FIGURE 38 

GCGGCACCTGGAAGATGCGCCCATTGGCTGGTGGCCTGCTCAAGGTGGTGTTCGTGGTCTTC 
GCCTCCTTGTGTGCCTGGTATTCGGGGTACCTGCTCGCAGAGCTCATTCCAGATGCACCCCT 
GTCCAGTGCTGCCTATAGCATCCGCAGCATCGGGGAGAGGCCTGTCCTCAAAGCTCCAGTCC 
CCAAAAGGCAAAAATGTGACCACTGGACTCCCTGCCCATCTGACACCTATGCCTACAGGTTA 
CTCAGCGGAGGTGGCAGAAGCAAGTACGCCAAAATCTGCTTTGAGGATAACCTACTTATGGG 
AGAACAGCTGGGAAATGTTGCCAGAGGAATAAACATTGCCATTGTCAACTATGTAACTGGGA 
ATGTGACAGCAACACGATGTTTTGATATGTATGAAGGCGATAACTCTGGACCGATGACAAAG 
TTTATTCAGAGTGCTGCTCCAAAATCCCTGCTCTTCATGGTGACCTATGACGACGGAAGCAC 
AAGACTGAATAACGATGCCAAGAATGCCATAGAAGCACTTGGAAGTAAAGAAATCAGGAACA 
TGAAATTCAGGTCTAGCTGGGTATTTATTGCAGCAAAAGGCTTGGAACTCCCTTCCGAAATT 
CAGAGAGAAAAGATCAACCACTCTGATGCTAAGAACAACAGATATTCTGGCTGGCCTGCAGA 
GATCCAGATAGAAGGCTGCATACCCAAAGAACGAAGCTGACACTGCAGGGTCCTGAGTAAAT 
GTGTTCTGTATAAACAAATGCAGCTGGAATCGCTCAAGAATCTTATTTTTCTAAATCCAACA 
GCCCATATTTGATGAGTATTTTGGGTTTGTTGTAAACCAATGAACATTTGCTAGTTGTATCA 
AATCTTGGTACGCAGTATTTTTATACCAGTATTTTATGTAGTGAAGATGTCAATTAGCAGGA 
AACTAAAATGAATGGAAATTCTTAAAAAAAAAA 
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F8GURE 39 



PCT/US98/25108 



Xsignal peptide> 
MRPLAGGLLKWFWFASLC 
Xstart mature protein> 

AW YSG YLLAEL I PDAPLS SAAYS IRS I GERPVLKAPVPKRQKCDHWTPCPSDT YAYRLLSGG 

GRSKYAKICFEDNLLMGEQLGNVARGINIAIVNYVTG 

Xpotential N-glycosylation site> 

NVTATRCFDMYEGDNSGPMTKFIQSAAPKSLLFMVTYDDGSTRLNNDAKNAIEALGSKEIRN 
MKFRSSWVFIAAKGLELPSEIQREKI 
xpotential N-glycosylation site> 
NHSDAKNNRYSGWPAEIQIEGCIPKERS 
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1. Claims: (1-18) partially 

An isolated nucleic acid having at least 80% identity to a 
nucleotide sequence that encodes a PRO polypeptide 
consisting of the amino acid sequence of SEQ ID NO. 2; said 
nucleotide sequence consisting of the sequence of SEQ ID 
N0:1; said nucleotide sequence conprisising a nucleotide 
sequence consisting of the full-length coding sequence of 
SEQ ID NO. 1; isolated nucleic acid which comprises the 
full-length coding sequence of the DNA deposited under 
accession no. ATCC 209526; a vector comprising said nucleic 
acid; a host cell comprising said vector; a process for 
producing a PRO polypeptide comprising culturing said host 
cell; isolated native sequence PRO polypeptide having at 
least 80% sequence identity to an amino acid sequence 
consisting of SEQ ID NO. 2; isolated PRO polypeptide having 
at least 80% sequence identity to the amino acid sequence 
encoded by the nucleotide deposited under accession no. ATCC 
209526; a chimeric molecule comprising said polypeptide 
fused to a heterologous amino acid sequence; an antibody 
which specifically binds to said PRO polypeptide; 



2. Claims: (1-18) partially 

Idem as subject 1 but limited to SEQ ID NOs. 6,7 and 
accession no. ATCC 209508; 



3. Claims: (1-18) partially 

Idem as subject 1 but limited to SEQ ID NOs. 14,15 and 
accession no. ATCC 209524; 



4. Claims: (1-18) partially 

Idem as subject 1 but limited to SEQ ID NOs. 18,19 and 
DNA28847 respectively DNA35877; 



5. Claims: (1-18) partially 

Idem as subject 1 but limited to SEQ ID NOs. 23,24,29,30 and 
accession no. ATCC 209528; 



6. Claims: (1-18) partially 

Idem as subject 1 but limited to SEQ ID NOs. 31,32 and 
accession no. ATCC 209530; 



7. Claims: (1-18) partially 
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Idem as subject 1 but limited to SEQ ID NOs. 36,37 and 
accession no. ATCC 209523; 

8. Claims: (1-18) partially 

Idem as subject 1 but limited to SEQ ID NOs. 41,42 and 
accession no. ATCC 209492; 

9. Claims: (1-18) partially 

Idem as subject 1 but limited to SEQ ID NOs. 49,50 and 
accession no. ATCC 209532; 

10. Claims: (1-18) partially 

Idem as subject 1 but limited to SEQ ID NOs. 54,55 and 
accession no. ATCC 209531; 

11. Claims: (1-18) partially 

Idem as subject 1 but limited to SEQ ID NOs. 60,61 and 
accession no. ATCC 209229; 

12. Claims: (1-18) partially 

Idem as subject 1 but limited to SEQ ID NOs. 68,69 and 
accession no. ATCC 209527; 

13. Claims: (1-18) partially 

Idem as subject 1 but limited to SEQ ID NOs. 75,76 and 
accession no. ATCC 209570; 

14. Claims: (1-18) partially 

Idem as subject 1 but limited to SEQ ID NOs. 85,86 and 
accession no. ATCC 209618; 

15. Claims: (1-18) partially 

Idem as subject 1 but limited to SEQ ID NOs. 90,91 and 
accession no. ATCC 209621; 

16. Claims: (1-18) partially 

Idem as subject 1 but limited to SEQ ID NOs. 98,99 and 
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accession no. ATCC 209619; 
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